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Design Concept 


; A General Electric Plasma 



Designed in every detail (o lead the way, the new }et-age Los Angeles International 
Airport and the Convair Jet-Liner will bring tomorrow's travel beyond your dreams. 
For you. the jet-age traveler, both this airport and 
the Convair 880 Jet-Liner are Masterpieces oj Design. 


(, TaANSCONTINCNTAL (Arfi 



^KKER$» HYDRAULICS 
ON REPUBLIC F-I05 




Highest overall efficiency and minimum heat reiecfian of the 
pumps . . . end exceptional dependability of ail components were 
decisive factors in the selection of Vickers Hydrauiics for the 
powerful Republic F-10S Thunderchief. 

The principal Vickers components in the F-105 ore illustroled at 
the iefl. These, and all other Vickers aero hydrauik units artd 
systems ore toiiored to airborne needs— iight, compact, durabie, 
dependobie and efficient. Aiso, bock of ail Vickers products is 
o weil organized and factory-staffed service orgonization. 

For further information ask the district office in your area 
iisted beiow for Builetin A-5200-E. 


VICKERS INCORPORATED 
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BENDIX STATIC 


A real “blessed event” is coming your way soon — the new 
Bendix AC-Pak*. And it’ll be a knockout! It's fully regulated for 
voltage and frequency — and is built to gi\'e thousands of hours 
of efficient, trouble-free operation with minimum maintenance. 

We have gone all-out in developing static inverters and we 
fee! that we really have something to offer. Fer example, but 1.5 
AT'A unit has been tested at IlO’C and has produced a sine wave output 
without a trace of runaway. Efficiency at this ambient was 83%, 
s’oltage regulation held at ±l%and frequency regulation ±.25%. 

Right now it’s still undergoing rigorous tests. When it proves 
il.self completely, then, and only then, it will be ready for market. 

^'ou can count on the Bendix AC-Pak being released soon- 
hut not before it is right for you. You’ll find its extra dependa- 
bility and high-level performance well worth the wait! Check 
the performance data lielow and you'll sec what we mean. 



AVIATION CALENDAR 


Aii|. 5— Regional Technical Meeting on 
Space Exploration, sponsored hv .^Incri. 
can Rocket Society and the Institute of 
the Aeronautical Sciences. For details: 
R. D. Linncll, General Chairman, Space 
Exploration Meeting, 3300 N. Harbor 
Drive, San Diego 1, Calif. 

Aug, 6-8— Special Technical Conference on 
N'on-l.inrar Magnetics and Magnetic .Am- 
plifiers, sponsored by the -American In- 
stitute of Electrical Engineers, Hotel 
Statlcr, Los -Angeles, Calif. 

Aiig. 7-8 
cicty 


of An 
Calif. 

Aug. 7-15— Modem Developments in Heat 

of Minnesota. Minneapolis. Minn. 

Ai«. 13-15-Confctencc on Elcclronie 
Standards and Measurements, National 
Bureau of Standards. Boulder Labora- 
tories, Boulder, Colo. Sponsored bv NBS, 
•American Institute of Electrical Engineers 
and Institute of Radio F.nginceij. 

Aug. 13-15-Seventh Annual Conference, 
Albanv Ilotel!’ Denver! Colo.”^ Analysis, 

Ang. H-23-Ninth All-Women's Interna- 
tional Air Race. Ontario, Canada to AA’est 
End. Grand Bahamas. 

Aug. 17-23-Missiles Operations Research, 
Engineering Seminar, Pcnnsvlvania State 
University, University Park, Pa. 

Aug. 18-19— .Annual AV'estern Regional 
Meeting. American Astronautical Society, 
Dinkclspeil Auditorium, Stanford Univer- 
sity, Palo Alto. Calif. 

Aug.' 19-22-\A'estcm Electronic Show &• 
Convention, Institute of Radio Engineers, 
Amlaassadot Hotel, Los Angeles, Calif. 

(Cnnfimtcd on page 6) 


for Qualirv Control, AA'estcro Rc- 
F.1 Corte? Hotel, San Diego. Gilif. 
-National Convention. 0X5 Club 
icrica, Hotel Statlcr, Los Angeic.s. 


AVIATION WeEK Indudins Span Technology 




Missile desi^ demand quality and reliability in components 
to deliver tne peak performance essential for the successful 
completion of their mission. Lavelie’s proven experience 
in the fabrication of missile, jet engine, airframe and 
electronic components can meet your most exacting standards. 

Skilled personnel together with modern facilities enable 
Lavelle to produce sheet metal weldments or assemblies of 
stainless steel, titanium, aluminum, or heat resistant 
high strength nickel alloys ... by resistance, automatic or 
manual inert gas, metallic arc, or oxy-acetylene welding. 

Major manufacturers look to Lavelle for quality workmanship 
and dependable delivery at reasonable cost. If your design 
specifications demand the finest in fabricating services . . . 
contact Lavelle. 


Writafor illustrated brochure describing Lavelle' s services in detail. 


LAVIILE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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AVIATION CALENDAR 


TRANS-SONICS 


PRESSURE POTENTIOMETERS 


Beyond the Specifications. . . 


the Total Engineering Stoiy 



Specifications tel! pari of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points, Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables Ihe user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 

TkeMioti ImnMami 


(Continued from page 5j 

Aug. 25-27— '! bird Annual Coincntii.ii, 
National M\in| Club Awn., llolljvvuod 
Roosevelt Hotel, lIollMvood, Calif. 

,Vu|, 25-29— Second Sniiposiura on Naial 
llydiodyiiamiCK. 5Vaslimgtoii, D. C. 

.\ug. 25-30-Nmth Annual Congress In- 
ternatioiul \stionautical Federation. .\ni- 
sterdam. Holland. 

•Aug. 31-S«pl. 1— .Ait Race, Professional Race 
Pilots -Assn., Ft. Wayne, Ind. For details: 
Don Berliner, 19 Hudson ,Ave.. .Athens. 
Ohio. 

Sc|il. 1-7— I95S Fatnborough Flying Display 
and Kshibition, Society of British .Air- 
craft Constmctor.s, Famborongh, Kng. 

Sept. 2-12— Problems of ffigh-Posvercd Ra- 
dar Design. Snmnicr Program, Massachu- 
setts Institute of Technology , Cambridge , 
Mass. (Seentily clearance rcqnitcd.l 

Sept, 3-5—1958 Cryogenic Knginecring Con- 
ference. Massachusetts Institute of Tech- 
nology. Cambridge, Mass. 

Sept. 8-13— First intCTiiational Congress iil 
the .Acronantieal Sciences, Palace Hotel. 
Madrid, Spain. 

Sept. 9-11— Second National Conference on 
.'Applied Meteorology: Engineering, .Ann 
.Aihor, Mich. Pnwram Chairman; Di. 
D. I. Portman, 5s00 Fjst Engineering 
Bldg.. Ihiivcrsity of Michigan. .Ann .Ar- 
bor, Mich- 

Sept. 11-12- .Annual Busincs.s Meeting and 
Conference, Northeast Chapter, American 
Assn, of .Airport Executives. Aliinicipal 
.Airport. 'A'orcestcr, Mass. 

Sept. 15-18-Fall Meeting, American Roclict 
Societs . Inc . Hotel Statlcr. Detroit. 

Sept. 15-19— Annual Insttument-Autiimatiim 
Conference Exhibit (Internationall, In- 
strument Society of -America- Philadelphia 
Coniention Hall, Philadelphia, Pa. 

Sept. 22-2-f— 1958 Meeting Professional 
Gnnip on Tclemetrs' and Remote Con- 
trol, .Anu'iicana Hotel, Ral Harbor, Mi-sini 
Beach. Fla, 

Sept. 22-2-1-1938 Convention of the Na- 
tional Business .Aircraft .Assn., Bcllesnc 
Stratford Hotel, Philadelphia, Pa. 

Sept. 25-27— Fifth .Annual National West- 
ern F'oriim, American Helicopter Society, 
Ambassador Hotel. Los Angeles, Calif. 

Sept. 25-28- Air Force .Assn. .Annual Con- 
vcnlion and -Aitpoiver Panorama, Dallas. 

Sept- 29-Oct. 3— National Aeronautical 

Meeting. Sodetv of .Aulomotii*e Engi- 
neers, Inc., Ihe .Ambassador, Los .Angclc.s. 

Sept. 29-Oct. 3— Seini-.Anmial Meeting and 
Western Tool Shou', American Society of 
Tool Engineers. Shrine Exposition Hall, 
Los .Angeles. Calif. 

Oct. 13— National Airports Conference, 
Univcrsils of Oklahoma, Norman. Okla. 
Co-sponsored by .American -Assn, of .Air- 
port Executis'cs and the Civil .Aeronautics 
Administration. 

Oct. 7-8—1938 Joint Meeting, Institute of 
tlic .Aeronautical Sciences and Canadian 
.Aeronautical Institute, Chateau Laurier. 
Ollaua, Canada. 

Oct. 22-2-f— Fiftli National A’aciiiim Sym 
posium. Sir Francis Drake Hotel- San 
Ftandsco, Calif. 

Oct. 27-28— East Coast Conference on .Aero- 
nautical S- Navigational Electronics, lii- 
.stiliilc of Radio Engineers. Lord Balti- 
more Hotel, Baltimore, Md. 
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DRY RUN FOR USAF 
ANTI-MISSILE DEFENSE 



New Sperryr radar guidance system controls drones at 4-OO-mile range 



A microwave command guidance sys- 
tem designed to help lest U. S. defenses 
against potential enemy weapons has 
been successfully demonstrated to the 
Air Force. 

Developed by Sperry under contract 
with the Air Research and Development 
Command, the system is scheduled for 
initial use with Q-4A supersonic drones. 
It is the first command guidance system 
to be considered for universal use to 
control other target drones, pilotless air- 
craft and missiles at high and low alti- 
tudes and at great distances. 

The system tracks a vehicle, com- 
mands its engine and Right controls, and 
receives flight data— all on a single radar 
link. At extreme range or in mountain- 
ous terrain, the system operates through 
an air director. Like the master ground 
control station, this control aircraft is 


equipped with radar range, tracking, 
command, plotting and data receiving 
apparatus. In addition, chain-station 
operation capability enables long-range 
drones to be ground-controlled to maxi- 
mum limits along the range. 

Thi? is the latest advance in Sperry's 
long history in Ihe drone control field- 
Since 1946 Sperry drone control sys- 
tems have been applied to many tvpcs 
of aircraft— both reciprocating and jet. 

AERONAUTICAL EQUIPMENT DIVISION 



OIV'SION OF SFEWIY FANO COHPORAT/ON 






TURBINE-POWERED SIKORSKY S-62-With an empty 
weight 700 pounds less than an S-55's and a turbine 
engine producing 200 more horsepower, the S-62 out- 
performs the earlier aircraft while offering the extra bene- 
fits of using proven S-55 components. A completely 


watertight boat hull provides takeoff and landing capa- 
bility on water, land, and snow. The power plant is a 
G.E. T-58 gas turbine. The S-62, which will carry 12 
passengers, has many advantages for both commercial 
and military operators. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



HELICOPTER '*SKYHOOK"-The Army has found that 
disabled light aircraft can be successfully brought back 
to their home bases by helicopter. Above, an Army H-34 
(Sikorsky S-S8) from Fort Huachuca, Arizona, brings 
home an L-19 damaged in a landing accident at Tucson 
Municipal Airport, about 100 miles away. 


ASSAULT AIRLIFT FOR 6000 MEN-Sikorsky heUcop- 
ters flew 2000 sorties in a recent amphibious exercise on 
the Atlantic Coast. Flying from naval vessels, they 
carried ashore a Marine Corps regiment, 100 vehicles, and 
hundreds of tons of cargo. Hardest workers were HUS 
(S-58) and twin-engined HR2S (S-56) helicopters, above. 



VERSATILE S-58 POURS CONCRETE-A Sikorsky S-56 
moves into position before pouring a 2700-pound load of 
ready-mixed concrete from its hopper. Helping to build a 
high-voltage transmission line in California, the S-58 
airlifted working crews, as well as batches of concrete for 
the tower footings, and finally carried sectionalized stee' 


towers to the inaccessible sites. The S-58 eliminated the 
need for a costly construction road, and saved time. 
S-58s have proved their rugged dependability in a variety 
of construction jobs, as well as in passenger and cargo 
transportation. Sikorskys are the only large helicopters 
fully proved in commercial service. 


^IKORSKY AIRCRAFT 

ISTRATFORD, CONNECTICUT 

le cf (he DiViu'ons of United AiVcrofl Corporation 





When tightened, Seal-Lock fittings are triple- 
locked and dynamically sealed. Left hand safety 
thread cannot accidentally loosen during instal- 
lation of hose assembly. Lock nut effect pre- 
vents loosening by vibration during operation. 
COMSLEMINIS INIE6RITT OF FLUOSOFIEX-T HOSE 
Fluoroflex-T is a chemically inert compound of 
Ibflon® developed and patented by Resistoflex. 
It assures completely reliable performance in 
aircraft and missile systems ... for protection 
of equipment and human life. 




Originators of high temperature fluorocarbon hose assemblies 

es i sto-pl 


CO»=?F»OF»/VTIOrvl 

Roseland, New Jersey • Western Plant: Burbank, Calif. « Southwestern Plant: Dallas, 
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New B. F. Goodrich Liquid-Cooled Brake 
solves aviation’s hot landing problem 


H ere's a revolutionary new braking system developed by 
B.F.GoodricIi that absorbs millions of foot-pounds of 
energy — yet stays cool enough to touch. Tliis is the first and 
only proved Liquid-Cooled braking system designed specifi- 
cally CO handle the higher energy conditions of jet aircraft 
today and in the future. 

In the B.F.Goodrich Liquid-Cooled Brake, a coolant fluid 
circulates behind the friction surfaces, absorbs heat and carries 
it CO a heat exchanger where it is safely dissipated at low 
temperatures. Excessive heat build-up within the wheel and 
brake area is eliminated. Friction surfaces maintain their 
normal stopping characteristics at all times, 

During recent flight tests on the Boeing 707 prototype, 
including repeated taxi tests and power drag, the B.F.Goodrich 


Liquid-Cooled Brake operated consistently at maximum tem- 
peratures well below 500" F — compared with 1500-2000'F 
for conventional brakes. No cool-off periods were necessary. 
Even after a stop where maximum braking was applied for 
highest rate of deceleration, crew members were able to test 
their hands on the brakes without discomfort. The brakes 
were exceptionally smooth and positive— no fade, no noise, 
charter or sparks. 

B. F. Goodrich engineers are ready to work with you in 
designing the new Liquid-Cooled Brake system into your 
high-performance aircraft — without a weight penalty. 
Write B.F.Goodrich Aviation Products, a division of The 
B.F.Goodrich Company, Troy, Ohio. 


B.F.Goodrich aviation products 


EDITORIAL 


Von Karman on Space 


(No scieiifist in the free world enjoys a more solid 
repitfafion for his achievements in aerodynamics and 
rocket propulsion tlian Dr. Theodore von Karnun, Nor 
is any scientist knmrn for a more adventuresome spirit in 
consteiitly probing the imfciiowii and extending the fron- 
tiers of basic kiioivJcdgc in bis cfiosen fields. Because 
of the eminence of Dr. von Karman, Aviatjon Week is 
pre.scntiiig in full bis views on tbc role of ffie aviation 
industry in spate expiorat/on as writlcn for "Planes," 
the official pnblicafioii of tbc Aircraft fndtistrics Assn. 
—Robert Ilotz, editor.) 

It is natural that spectacular, new scientific ventures 
.should catch the public eye, particularly in the present 
impetus to “inaugurate the space age." 

But the success of a few wortliy projects iu si>ace tech- 
nology has resulted in some extraordinary conclusions 
bv a number of serious people including scientists, engi- 
neers and industrialists. 

Thev seem to believe that most problems in the 
domain of so-callcci conventional aircraft or jet engines, 
which we considered quite important a year ago. arc no 
longer significant. 

Extension of Our Activities 

There arc few voices that have the courage to point 
nut tliat the new age of space science and tcchnologv is 
essentially an extension of our activities in tlic same 
direction that science and technology followed in the 
last half century. 

\Vc like to talk of certain "barriers" to flight. The 
first was the sound barrier, altliougli there never was a 
convincing reason why an aircraft sliould not fly faster 
tliau sound; balli.sticians took for granted 200 years ago 
that projectiles acccicratcd in a gun barrel would fly 
witli supersonic speeds. Science trailed along bcliiiid. 
in that the balli.sticians took the empirical point of view 
while theoretical acrodynamicists first achieved an under- 
.standing of the laws of supersonic flight in the early 
tlvirties. To be sure, the theory of supersonic flow in 
nozzles was considerably older. 

Tvso more Isatricrs were supposed to limit speed and 
altitude; tlic new barrier to speed was called the "licat 
larricr," due to the high temperatures developed bv air 
friction at very liigh living speeds; the barrier of altitude 
seemed to be given by the limits of functioning of air- 
breathing engines. 

Space flight is not limited by either of tliese barriers. 
Tlic heat barrier may cause serious difficulties when wc 
want to re-enter the dense atmosphere of our own planet 
or enter the environments of otiicr planets, moons or 

However, this is a transient process, wliose dura- 
tion can be limited, and many solutions are already 
promised. Tlie altitude problem requites several de- 
velopments: strctcliing of the possibilities of air-breath- 
ing engines to higher Mach munbers and lower densities 


than arc accepted nowadays, more scientific develop- 
ments of rockets and “unconventional" propulsion 
methods like plasma jets, the exploitation of secoiidarv 
power sources sucli as solar energy and electric and 
electromagnetic fields for particle acceleration. 

I do not sec any point in these developments which 
would indicate that: 

A. Our aeronautical researcli institutions, such as the 
National Advisory Committee for Aeronautics, the uni- 
versity and industrial research laboratories cannot do 
the basic and exploratory research and the collection of 
theories and facts, as thev did with such evident success 
in the domain of flight within the atmosphere; 

B. Tlic military scnices should not consider the new 
activities as a natural extension of their missions and 
carry out the operations witliin the framework of their 
command system; 

C. The aeronautical industty should not undertake the 
design of prototypes and production of standardized 
items on the same basis as they developed radically new 
types within the limits of afniosplieric flight. I am also 
convinced that the solution of the new problems will be 
greatly facilitated bv use of the experienced staffs of the 
companies now engaged in aircraft and engine design 
and production. 

It is, ! believe, a natural conclusion that the best way 
of administering space projects would be the utilization 
of an agency like the National Advisory Committee for 
Aeronautics, which presently combines long experience 
in administration with far-reaching vision for fntiiic 
developments. 

Of course, vve aeronautical engineers have to broaden 
our views and fields of investigation. In addition to 
thermodvnamics, which has always been involved in the 
problems of high-speed flight and engine design, wc 
have already combined aerodynamics with chemistry for 
the solution of combustion problems especially in jet 
engines and rockets. 

'Aerofrhermochemistry' 

I suggested the term '■ucroHicrmochcmisfry" for this 
branch of the aeronautical sciences, and "acrothermo- 
chemistry" has become more and more important be- 
cause of the eheiiiical changes— dissociation and rcconi- 
binatioii— occurring in flight at the frontiers of the 
atmosphere. Finallv-, we have to renew and expand onr 
high school knowledge of astionomv. and |5crhaps devote 
time and tliought to a new brancli of fluid dynamics; 
“magnetoaerodynamics.” 

However, those who would say that ail that we teach 
and all that wc investigate under tlic naine aeronautical 
engineering is obsolete seem to assume that bv some 
miracle the designers of space vehicles will not encounter 
problems involving such classical sciences as fluid me- 
clianics. structure, materials and vibrations. I am sure 
that tliis will not be the case, 

—Theodore von Karman 
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Left to right: 1 Containers <5,000 psi), 2 Relief Valve. 3 Cheek Valve, 4 Priority Valve, 

5 Pressure Reducers, 6 Filter, 7 Solenoid Valves. 


Six minutes at 600 degrees F- - . . or for shorter periods up to 
1000 degrees! That's the life expectancy of these and more than 
100 other qualified pneumatic system components which Kidde 
has on an off-the-shelf basis. If you are developing pneumatic 
equipment for missiles or manned aircraft which involve high or 
low temperature applications, write Kidde today. 

Kidde’s available, proven pneumatic components plus Kidde's 
yeare of experience with pneumatic systems can save you many 
hours — and dollars in development effort! 


Walter Kidde & Company, Inc., Aviation Division 
618 Main Street, Belleville 9, N. J. 
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WHO'S WHERE 


In the Front Office 

Biig. Gen. .VIbeil H. Sclmicli 


M. 


F. T. Hinkley, A. A. Lombard, f. L K. 
Smith, board of directors, Rolls-Rovcc Ltd., 
Kngland. 

Bernhardt L. Doniiaii. vice prcsidtiU-fC't 
engineering; Richard D. Gccklei. vice presi- 
dent-solid rocket plant; NVilliani L. Gotc. 

John S^^ Watfek ' presWenMrionicsi 
.Aerojet-General Coip.. Ar.nsa. Calif. 

Honors and Elections 

Air Force Excepti 
Buamrt. technical dire 


onal Civilian Seniee 
esented to Karel J. 
etor of Convair-Astro- 
iding role in devclup- 
of lire .\tla.s intercontinental ballistic 


Fits 


•Annual 8otg-\Var 


Ig technology of 
missiles ana asttonamies has been aivarded 
to Lockheed Aircraft Corp., Suiimvaie, 
Calif. 

Council of the Socielv of British .Aircraft 
Constructors has elected' A. F. Burke, man- 
aging director of the de Ilasilland .Aircraft 
Co.. Ltd., president of the Society, and 
Sir Geo^c Dorvty, vice presidcnl. 

Changes 

Cupt. Ceo^e B. Chafec, USN. chief, 
Plans Office. .Ainiass Modemiration Board, 
Washington, D, 

Frederick W, GBl, vice president, .Avia- 
tion Division, United States Leasing Corp,. 
San Francisco, Calif. 

Eduard R, Nauirran, general manager, 
Longhoni Division, riiiokol Chemical 
Corp., .Marshall, 'I'ex. 

Robert E. Dake, retiring chief of Cciieral 
Safety Division, Civil Aeronautics Adminis- 
tration, Los .Angeles. Calif. 

Eugene Parks, sales manager, F.lectro Tec 
'' '•). Hackensack, S’, r 


Frank 


.. Flowe 




office, Thompson Prndiic 
Ohio. 

Col. C. V. (Biid) Burm 
rector, Detroit A\-iation 
manager of Detroit Citv 
Mich. 

Edward M. Lisowski. D 


Was 


Inc., CIcvel 


iigton 




m Laborat 


Inc.. Pleasantville, \. 

Robert AV. Bouiiian, vice president in 
charge of organization planning. .Acroqiiip 
Corp„ Jaebon. Mich. 

George W. McLcllan, cooidinato: of 
Icchnical information. Division of Public 
-Affairs. Coming Class Worb, Corning. 


N, Y, 


Villiam Q. Nicholsoit, associate Icchnical 


INDUSTRY OBSERVER 

► Pistol-grip, stick-t\-pe sidcarm cxinftol systenr of the kind to be used in 
tlic X-15 rocket research plane is being evaluated on a North .American 
I''-I07A at National Advisory Coniniittec for Aeronautics’ High Speed I'light 
Station. Edwards AF'B. Calif. Pitch-control axis is through pilot's wrist, roll- 
control axis is bclmv pilot's wrist. System, unlike one earlier sideatm 
control tested on other N.ACA planes, is Indraulically boosted. Center 
sticks cinnot be controlled uiuJet liigli accelerations, decelerations ex- 
pected in X-15. 

► Reaction jet controls being tested on tlic Bell X-IB rocket plane ate simple 
on-aiid-off controls, do not have variable thrust as will the system to be used 
later on North American’s X-15 rocket plane. X-IB has jet jwrt only on 
one wing; pitch and yaw jets arc at aft end of fuselage. X-15 lias ports on 
each wing, and pitch and yaw jets arc in the nose. 

►Tlioiiipson Piodncts-Raino-W'ooldridgc Corp. has begun experiments 
with small monopropellant orientation rockets for satellites, spacecraft and 
ballistic missiles. Hydrazine is used as monopropellant in some experiments. 
Companv also is studying reliable rocket ignition techniques in which a 
small, easily handled plastic bag of red fuming nitric acid is loaded into a 
cvliiidet behind tlic injector face. Piston mashes hag against a spoke and 
pumps red fuming nitric acid into chamber to initiate combustion in fuels 
forming hypergolic combinations. 

► Rciic 41 is a special alloy developed by General Electric Co. for very high 
tcinjxrrature gas turbine service. Material probably is planned for future 
hirixijet designs. 

► Nortronics Dii’ision of Northrop Aircraft fnc. has designed .v highlv 
sensitive angle of attack sensor for North American Ai’iation’s X-15 nigh 
altitude rocket research plane. Sensor is based upon simple electric pres- 
sure transducers and is essentially needed to ensure precise re-entry altitude 
control. 

► N.ACA's five-stage research rocket, which reaches velocities of Mach 16 
and above, was preceded by Mach 10 four-stage rockets, Mach 7 tlircc- 
stagcis, Mach 5 two-stagers and Mach 3 single stage vehicle. Firings arc 
from Pilotless Aircraft Research Station, Wallops Island, Va. 

► All-flying I’crtical stabilizer on F-107A is limited to throw of three degrees 
cither side of neutral for a whcels-up condition, six degrees for wheels down. 
Because entire large slab is movable, less flow is required in comparison to 
relatiiely small rudder tabs that are attaclied to fixed stabilizers on other 
aircraft. 

► Informed sources in Europe say contracts for Fiat’s G.91 lightweight strike 
fighters arc still unsigned even though France. Italy and Germany want some 
aircraft for operational use, Germans want jxioled order to take advantage of 
reduced price in quantity, but the interested I'tcncI) parties rc]>ortcdly arc 
delaying their order to pressure the Gctmaiis to buy Dassault Mirage 3 
interceptors. 

► North American's four-passenger Sabreliner UTX jet transport is sched- 
uled to receive 2,000 lb. thrust Genera! Electric J85 engines before Aug. 1. 
First flight witli two J85s now is scheduled for Aug. 29. 

► Last two firings of Douglas 'ITior intermediate range ballistic missile iiieot- 
jxrrated operational versions of tlic weapon. Picsent program is to prove 
the missile’s reliability, gain experience for laimchiiig crews, Tlior has not 
yet been fired by a full Air Force crew. 

►Aito Blue Steel air-to-surfacc missile, wliicli has been shown on Aito’s 
Vulcan bomber, will be carried completely inside the weapons bav of tlic 
Handlei-Piigc Victor. Vulcan installation mounts the missile partialh’ out- 
side the bomb bay. 
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FOR THE DOUGLAS DC-8 JET AIRLINER 

A iinigue iiPK'‘'ducl wiihinaduci"desiened and built by Arrowhead performs 
an extraordinary safely function in the bleed air duct system of the new 
Douglas DC-8 Jei Airliner. This dueling component provides a “fail-safe” 
device which signals a warning when excessive leakage developes in the 
inner duel. The outer duel provides operaiional safely until the aircraft can 
be serviced. 

Constructed of Arrowhead's Arcosll 27 materials, this double duct has 
withstood such tests as 185.000 pressure and deflection cycles . . . vibratory 
accelerations to 1 5 Gs ... 1 80 psig pressure . . . and direct flame (2000F') for 
15 minutes. 

This remarkable double duct is only one example of the many customer 
design problems which are solved by Arrowhead every day. Whether your 
ducting problem is complex configuration . . . pressure and temperature - . . 
or resistance to oil and abrasion, the Arrowhead engineering and design group 
can help you. 

For engineering consultation, contact the Field Service Representative in 
your area or write to the factory direct. Request "Technical Bulletin S-l IR” 



SAJETY XI. Doiihlf Dmi-A duct 
within a duct provides an extra emer- 
gency safely factor. 


SAFETY X3. AacosiL 27. silicone rub- 
ber-fabric withstands vibration, dcflec- 

FEATURE X4. QuiCK-coNNECT Cou- 
PLINCS of various types can be specified 
for fast simple replacement. 


f ^Arrowhead 

\ ) f*RODtjcxs 


Washington Roundup 


New ARPA Miff 

Defense Dcjiiirtment's .\ds-.mced Rcsciircli Projects 
Agenes. jealous of its i^rcrogatis es and miffed once again 
at tllc'.^ir Force, has dis|Xitclicd a six-page teletype com- 
munie.iKon to inilitars iuslallatioiis specifying that no 
information on missile contracts tinder its cognixance 
is to be rclc-.iscd unless it is rele-.isetl b\ ,\RP,\. .^ir Force's 
newest sisit into tlic ARPA doghouse ssas prompted 
In- its rclt-.i.se of information concerning planned contracts 
ftir the Mimiteman intercontinental biilli.stic inissHe (see 
page 271. 

Farlier miff stemmed from a stateincnt by Lt. Gen. 
Samuel K. .\ndcrson. liead of the .^ir Research and De- 
lelopntcnf Command, concerning the tentative launch- 
ing dates for US,\F's lunar probes, which arc under 
.\RP.^ cognizance (.\W Ivmc 16. p. 292). At that time. 
ARPA forced Air Force Secretary James II. Douglas to 
piiblicli- reprimand Anderson and to declare that his 
''so-called planning dates” should he ''svIioUs- disregarded" 
-this despite the fact tliat the general's dates were 
einincnth correct. 

Abolish Patents? 

A report bv a Senate Judiciary Siihcoimnittcc favors 
doing awa\ witli patents as a system of "a bygone era" 
svhich no longer achietes its purpose of “pronioting 
science and flic useful arts." In universities and non-profit 
institutions, it declares, "The effect of patenting pressures 
has been to interpose managerial controls and commercial 
pressures where free, iininiiihitcd inquiry is needed to 
promote the flo« of science." 

It maintains that industrial firms, on the other hand, 
"will eontimic to operate and expand their rcscardi 
facilities in order to sersc their patticulat competitise re- 
quirements. whether a jratent svstcni exists or not. Tlicse 
units, and oflicrs. svil! contimie to reh |)rimarih on the 
non-profit research institution.s for expansion nf the im- 
derhing hods of science from whieli technological appli- 
cation is nourished.” 

Chains of Command 

Many have criticized "the long chain betsveen tlic 
people svlio arc cnfluisiasticiilh for (space flight) projects 
iind the people on top wlio finalls appros’c them.” hut 
Dr. Fred Singer of Matsland Universits’ has gisen 
members of the Joint .\toinic I'iiiergs Committee a 
specific case (sec page 26). "'nie I'ar Side project for a 
4.000 mi. rocliet, uliich I am associated witii. is a good 
example," Singer testified. "The design was completed 
three years ago. It took tiio and a half soars to mosc it 

Tlic actual doing of it. once the contract svas let. took 
less than .six months." 

New Space Committee 

House last week approsed formation of a new Stand- 
ing Committa' on Science and -Astronautics to take over 
the diiHcs of the Select Coumiittcc on .Astronautics and 
Space Fxploration. Tlic new committee will be com- 
posed of 24 incmhers and will base jurisdiction over all 
matters relating to .science and space cx|)loiation. In 
addition to tlie nen National .Aeronautics and Space 
.Administration, the Conuiiitttx; will base jurisdiction 


mcr the Bua-aii of Standards and National Science 
I'oundatioii, now under tlie Interstate and I'orcign Com- 
merce and .Armed Scniccs Committees. Senate is ex- 
pected to create a similar committee of 15 members. 

NACA Budget Cut 

House-Senate conferees last week cut National Ad- 
listorv Committee for Aeronautics’ budget for Fiscal 
1959 bv S5.2 million 'taking cognizance of the fact that 
the new space agenci- recenth' created b\ the Congress 
will absorb the N.AC.A and w ill require additional fmids." 
The Senate previously voted NAC.A S106.5 million, the 
full amount requested. 

The Hou.se voted SlOl.l million, the amount accepted 
by the joint conferees. 

Defense Reorganization 

Heated controicrsi betsscen the President and 
Congress oier reorganization of Defense Department 
apparenth enme to an cird last week and conferees nf 
llotisc and Senate appros-ed legislation in a brief 20 min- 
ute session after the Senate by a unanimous 80-0 vote 
apprmed a version gcncrallv in line «ith the icrsion 
passed by the House. 

llic congressional legislation includes provisions in 
modified form ivhich the President had vigotoush |iro- 
tested (.AW’ June 9, |>. 17). Tlicsc proiidc for separate 
organization of the three military dep.irtments, for 
eongressional authoritv oicr changes in combatant func- 
tions of the sen iccs by the Secretary of Defense and fur 
the riglit of tiie niiliCan’ chiefs of staff to appeal to 
Congress. 

Sen. Stuart Ssmington (D.-Mo.), who has been in full 
accord svith tire President’s plan soted for the measure, 
but said he doesn't think it "goes far enough from the 
stand|)oint of basing our Departitient of Defense on 
]>rogrcss rather than continuing to base it on tradition.” 

Federal Aviation Hearings 

Hearings on a hill establishing the proposed Federal 
•As'iation Ageno ncrc resumed last week b\' a House siili- 
coinniittec after being side-tracked in fasor of the more 
.S])ectaailar probe of the telationship betsveen presiden- 
tial aide Sherman .Adams and Boston textile manufac- 
htrer Bernard Goldfine. Although the siihcommittce was 
scheduled to conclude hearings after listening to Slick 
.Airwass President D. W'. Rcntzcl last week, asiation 
officials are shossing increasing concern that the hill mav 
reach the Hmisc floor too late for action this session. In 
such an esent. it would he neccssars' to introduce nesv 
Irill.s in both Houses of Congress next year ssliich could 
postpone the creation of the independent agenes- until 
I960. 

71k- Senate already has passed the bill (AW Juh- 
21, p. 51). One spokesman for the subcommittee sug- 
gested that it would be another two sveeks before the 
bill is reported out by the House Commerce Committee 
and sent to the House for a sotc. 

If Congress adjourns by the middle of -August, an 
unofficial target date, the I-'cdtral .Asiation Bill could 
jjossibly get lost in the final scramble to pusli through 
iast-niinutc legislation. 

—Washington staff 
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U.S. Bypassed on ASW Plane for NATO 


Requiremeiils were withheld by committee for 
months; Navy fails in bid to keep competition open. 


By David A. Anduiton 

Geneva— NATO's anti-subiiiatinc war- 
fare iiircr.ift competition nliidi closed 
June 21 is neil on its «jv to being a 
political hot potato. 

Conceived in coniniittec and con- 
cealed from all but a selected handful 
of European aircraft manufacturers, the 
requirements for the -\SW' design were 
fiiiallv circulated to ten .Sinerican firms 
after loud protests from qualified con- 
tractors and the U. S- N’a\ y’.s Bureau 
of .Aeronautics. 

Cognizance of tlic project for .Amcr- 
ic.in coin|>.mics is reportedly under an 
cv.'ASW pilot in the U. S. N'aw’s Office 
r)f Naval Material. 

Over-all direction of the project re- 
mains with a special committee headed 
In an Englishman, licnrv C. Bloss. 
head of the .Aircraft Section. Produc- 
tion and Logistics Division of the 
N.ATO Secretariat. 

One .American bid to heat the clos- 
ing deadline vv'as a proposal by the 
Martin Company to act as weapons 
avstem manager. 

Nan's Biircju of .Aeronautics, re- 
sponding to pleas bv some of its con- 
tractors. tried to keep the competition 
open for an additional rO days to give 
an equal chance to .American design 
teams, but was unsuccessful. 

Many technicians familiar with the 
manifold problems of anti-suhmarinc 
warfare doubt that there was sufficient 
time allotted to the competition any- 
wav. One pointed out tliat the task 
demands the most sopliisticatcd vveap- 
onrv available nr imaginable and ex- 
|)rcssed doubt tliat any design team 
could have planned and developed an 
aviequate weapons svstem in the time 
available. 

Requirement originated in the Bloss 
committee. !t spelled out a land hased 
fixed-wing aircraft with a speed nf ap- 
jaroximatelv 60 kt. faster than the Lock- 
heed P2V' series now in service with 
N.ATO ASAA' units in the Netherlands, 
Italv and France. 

I'inal details originated about a year 


Breakthroughs in equipment and tech- 
niques needed by the U.S. Navy if it 
is to meet the challenge of the Soviet 
missile submarine were rcceiitlv debited 
by Aviation AA'cek in a series of two 
articles on Task Force ALF.A, special 
ASAV research-training group that first 
put to sea in April (AW Jnlv H. p. A2; 
July 21. p. 73). 


ago. The Bloss Committee decided it 
was to be an cnlirelv European aircraft 
produced in Europe, thus ruling out 
the possibility of .American companies 
at the .start. 

.A contractor like Lockheed could not 
enter the Electra .ASAA' version unless it 
was willing to turn over the complete 
job to F.uropeiin companies. 

Specifications were circulated to U.S. 
firms finallv- on Decoration Day week- 
end. leav ing about three weeks for ready- 
ing proposals. Mo.st companies re-alized 
the task vv-a.s hopeless. 

Design will be evaluated bv the 
N.ATO committee supplemcntcel by 
technicians attached to the cpmmittcc 
from competing companies. .A decision 
is expected bv mid-September. 
Compony Grouping 

Grouping of companies in order to 
.spread proposed production over a 
number of firms and countries was 
stronglv urged by covering letter that 
accompanied the requirements. 

U. S. N'avv Cmdr. Grady Owens, 
of F.UCOM (U. S. European Com- 
mand). only .Americ.in serving on Bloss 
eonimittcc, declined all comment. 

Mutual wt-apoiis deveinpinent team, 
one of the first groups brought into any 
European aircraft |)rogram because of 
its influence on future financing, is not 
vet formally involved in the program. 

But there is no doubt that if the .ASAA’ 
competition ever results in a tangible 
Older, it will liave to be financed by 
United States funds under the nnitual 
weapons development program. 

.Among the firms reported or expected 
to have submitted proposals were: 
l''aircv .Aviation Co.. Ltd., .A. A'. Roc 
and Co.. Ltd., and Short Bros, anti liar- 
land, Ltd., all fnmi England; S. A. dcs 
.Ateliers d’.Aviation Louis Brcguct, Soci- 
etc tie Construction dcs Avions Iliircl- 
Dubois, and Sud .Aviation, all from 
Erance. Dotnicr-AA’erke GmbH., from 
Germanv; Piaggio and C.. from Ibaly; 
and Fokker from the Netherlands. 

I'aircv has said officially "no com- 
ment:" Short Bros, also said "no com- 
mcnl." but ate now known not to be 
in the competition. .An Avro spokesman 
said he could make no cummenf either, 
Isccjusc "all the ctnnpanv- director! were 
on holidav," However, ibis coni|>any is 
known to be a contender in a five firm 

Some of the reported contenders did 
not bake the competition too seriously. 
One implied tliat its engineers submit- 
ted something because they wore asked 


to, and that tlicy expected nothing to 
come of the program. Anotlier com- 
IJiuiy suggested that tliey expected tlie 
same political and technical fight that 
cliaraetcrizod N'.AI’O’s lightwciglit 
strike figlrtcT competition, another air- 
plane that originated in committee. 

Observers said some of the competing 
firms liad no concept of a modern ASAV 
aircraft, but siiuplv laid out anv airplane 
that came within the frame of the 
specifications and drew in a lot of black 
boxes labeled will appropriate signs. 
Lack of understanding of the complex- 
its nf modern anti-submarine warfare 
and vTOipcms system concept led to 
an under-csliination of the job. tliev 
felt. 

Word of the competition was finally 
ferreted out by American representa- 
tives ill Europe making tlicir routine 
rounds tlirougli tlic N.ATO channels. 
Ilicv vocifcrouslv demanded to be let 
in. hut already it was too late. Belatedly 
though, the requirements were sent to 
ten .American firms, but none of these 
had time to make a careful analvsis of 
the specific.ifinns, develop a weapons 
svstem concept to do the job and then 
design the airborne component of the 

Alartin, frustrated bv the imposed 
time limit, submitted instead a proposal 
to be named inaiiager for the program, 
regardless of tire final winner. Company 
pointed to its .svstems-oriented miuiagc- 
ment concept and its past experience 
in a varictv of projects including naval 
aircraft used for anti-submarine work. 
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SITE DETAILS of USAF's Ballistic Missile Fairly Wuiiiiiig System installation at 7'hiile. Greenbnd. are shown in the artist's sketch above. 
'1 htce large buildings arc radar traiisiiiittci biiilrUiigs with tracking radars iiiQiiiited in tadomes on the roofs. Computers will be installed In 
center transnuttei building. Four smaller bnlldings bouse ocgan-pl|>c scanners for detection radars. Airbase is behind the bill lu the back- 
gioiind but 11nile landmark. Mount Duiidis, jp|iears at upper right. 


Army Reveals BMEWS Radar Site Details 


By James A. Fusca 

New York— US.AF's Ballistic Missile 
Early AA'arning System will employ four 
large detection radars and three tracking 
radars at each of the two .sites picseiitlv 
selected. Installations will be at Thule. 
Greenland, and Fairbanks. Alask.i. 

No decision lias been made on the 
neccssitv of a third site, origiiiallv 
jilaiined for I/ieland Or Prestwick, Scot- 
i.md. If the sy.vtem'.s radars meet per- 
formance expectations, a third site may 
not be required and the political prob- 
lems posed bv the choice of cither loc.i 

Contracts have been let and con- 
struction of foundations and access 
rtwds begun at Thule to take arlvantage 
of the area's short lunc-through-Sep- 
lember construction period. First con- 
tracts for the -Alaska installation are ex- 
l>ccted to be awarded in aboiit six 
months, 

BMEWS Operation 

Purpose of the four 3,000 mi. range 
detection radars to be installed at cadi 
site is to scan a fixed azimuth sector of 
the air space over the Soviet Union to 
detect intercontinental ballistic missiles 
as their trajectory brings them above the 
radar horizon. Each radar will sweep 
an azimuth sector of aboat 30 deg, to 
obtain a total azimuth coverage at each 
site of approxiinatclv 120 deg. 

llicse detection radars will emphiv 
siilit beams, vcrticallv offset bv a few 
ctegrees, which will be swept back and 
forth horizontally at high speed by 
means of an organ-pipe antcnn.i scan- 


ning system. From azimuth angle of 
intcrcqitioii of a detected missile, angu- 
lar difference between beam intcreqj- 
tions and time of trav cl. a computer will 
make a rough detcmimiition of the 
incoming missile’s trajectory lo aid 
acquisition bv a tracking radar (AAA’ 
Fell. 2-1. p. 66). 

I vvofoid purpose of the three track- 
ing radars at each site w ill be: 

• IdcntificatioD. I'racking radars must 
atfcm|)l to identify a detected object as 
a missile ratlier than a metcorilc or 
falling satellite. 

• Imjiact ]«>int. Radars also will pro- 
vide data for computing point of launch 
and point of imp,ict. 

Complex sc.mning system to be used 
with the large panibolas of the tracking 
radars will provide an additional capa- 
bility as II detection radar so that a 
tracking radar may be used to scan the 
sector of a detection radar that is out 



TRUNCATED parabolic leflectots (or radars 
measure -100 ft. long by 163 Ft. high. 


nf st-rv ice. Range of the tracking radars 
also will be about 3.000 ini. 

Both types of radar will produce 
peak powers larger bv an order of mag- 
nitude than any radar in existence to- 
tlay; average powers will be in the 
licifhborhciod of one inegaw-att. Detec- 
tion radars will operate in the UlIF 
ri'gion while tracking radars will cni- 
plov exfteniclv wide band operation, 
extending from A'llh' to S-band. 

Cost Rise 

Total cost of the BMEAA'S installa- 
tions was first c-stiniatcd to be approxi- 
mately ST20 million. 7his figure, how- 
ever. has grown with age and present 
estimates run as high as S720 million 
|3cr site. Radio Corp. of America holds 
the prime contract from tlic .Air Force 
tor this work. AA'estern Electric Co. lias 
been awarded a sc-ctmd contract cover- 
ing tlic forward scatter communications 
.svstem to connect the sites vvitli tlic 
U. S. 

First details of the BMEAA'S site for 
Thule. Gtccnl.ind. vvliicli arc nearlv 
identical with the Fairlwnks. .Ala.ska. 
site, have b«-n disclosed by the East- 
eni Ocean District of the .Anny Corps 
of Engineers, construction agency for 
the .Air I'orce. 

Each site of the svstem will be made 
up of seven radar buildings laid out in 
a semi-circle about a mile long and 
connected by a weatherproof passage- 
wav large cnoiigli to accommodate 
maintenance vehicles. 

The four detection radars will em- 
plov fixed truncated parabolic reflectors 
mc-asiiring about 165 ft. liigh and -lOfl 
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ft. in length to l>e ctcctcd witliin tlie 
petimeter of the senii<ircle iiiid illuini- 
iiated by orgim-pipe scanners installed 
in four radar scanner buildings. Re- 
flectors are being dcselopcd by D. S. 
Kennedy & Co., scanner systems by GB 
Klectrohics Corp. 

Both companies arc working under 
subcontracts from General Klectric. 
which in turn has the responsibility for 
the detection radars under a subcon- 
tract from RCA. General IClcctrie is 
rtoeloping the transmitting and rcecis- 
iiig equipment for these radars as im- 
proved versions of equipment the coin- 
]xinv developed for the AN/l'PS-17 
missile tracking radars installed in 
I'urkcv and Laredo, I’cras (A\V Oct. 
21. p.'26). 

Tracking Radars 

Paraholic antennas of the three track- 
ing radars to he installed at each site 
will be mounted w ithin radomes cm the 
roofs of the three radar transmitter 
huildings. Proposed parabolas arc 90 ft. 
in diameter, radomes will be either M-t 
or 168 ft, depending on whether this 
or a larger parabola is finally selected. 

RG-A presently plans to build the 

for the tracking radars, utifiaing liiowl- 
edge gained at Massachusetts Institute 
of Technology’s Lincoln Laboratories 
during development of the Millstone 
Hill radar. RC-A has subcontracted w ith 
Goodyear .\ircraft Corp. for devclo|>- 
ment of a working prototype of the 
tracking antenna and pedestal. 

Some competition is developing in 
this area, Goodvear apparently does not 
have a prototype readv for acceptance 
tests but docs anticipate obfiiining the 
|)roduction contract from RCA for fabri- 
cation of the six parabolas and pedestals 
for the present BMIC\\'S requirenient- 

Othcr inanufjctutcrs with antenna 
systems ready to undergo acceptance 
tests wish to compete for this contract 
when RCA is authotized by the Air 
I'brce to award it. Two of these com- 
|x'titors are D. S Kennedy and GB 
Electronics. Keiinedv built the 84 ft. 
jjarabola for the Millstone Hill radar. 
GB Electronics last week turned over 
to the National Bureau of Standards. 
Boulder. Colo., a 60 ft. anteima and 
pedestal capable of expansion to 90 ft. 
which will be used for satellite track- 
ing. scatter propagation studies and 
ladio astronomy. 

Passageway coiinccling the radar 
huildings at each site will be extended 
to a service area which will include an 
electronic maintenana' shop, cafeteria 
and emergency donnitory building, 
power distribution station and a com- 
bined heated Eirage and fire station. 

Power for the 'Ihule installation will 
he sii))plied bv a Navv Yl'P-iO floating 
power plant which will be moored in a 
specially-constructed closed slip near 


the main duek. Ship has three steam 
turbine generators each rated at ll.SOO 
kvv. This ship presently is being refitted 
at Port Lauderdale, I'la,. after having 
been leased by the Navy for about two 
years to i'lorida Power and Light Co- 
I'irst package of construction con- 
tracts will have been negotiated bv Aug. 
i 5 bv the Corijs of Etigiiiecrs, In 
addition to work at the BMEW’S site, 
these contracts will cull for construction 
at the main 'nnile base of facilities for 
BMEW'S personnel. These will include; 

• Dormitories. l''ivc airmen's dormi- 
tories. each capable of housing 200 men. 
w ill be built tnis summer. 

• Bachelor officers quarters. Two 
BOQ's. each housing 48 officers will he 
added. 

• Comnumications. An addition will be 
made to the base telepluine building. 

• Crypto Vault. 'Hie base crypto vault 
and incinerator building will be cn- 

• Library. .\n administration and tech- 
nical library will be constructed. 

I'urthet new buildings and additions 
to be constructed include materiel and 
food storage facilities, mess halls, access 


Washington-Criticizine “lack of 
icalistic planning. " the llonsc .Appro- 
priations Committee last week slashed 
S511-8 million from the military con- 
struction requests, cutting the total 
finm a requested S1.7 billion for l•■isc•.tl 
1979 to 51,2 billion. 

Air I'otce was reduced 5500 million 
to 5701.5 million; the .Army w-js cut by 
5126-5 million to 5214-5 million, and 
the Navv bv 535.5 million to 52S2.7 
million. The .Advanced Research Proj- 
ects .Ageiicv requested and received a)>- 
proval of 550 million. 

Despite the cuts, the eoinmittee said 
llic importance of the military con- 
vtruction program to defense is often 
overlooked by military planners, espe- 
cially in connection with new weapon 
svstems and techiiic.ii equipment. It 
added that planning for the iniplcmeit- 
tiitioii of these systems provides for the 



roads anti parking areas for pctsomiel. 

To meet the goal of having the svs- 
tem operational in I960, a peak total of 
1,600 construction wotkets will be em- 
ployed at each site— exclusive of service 
personnel and electronics technicians. 

.Air l'‘orce management of the 
BMEW'S program is centered in the 
BMEW'S Project Office, New A'ork 
City. .Actual supervision rests with rep- 
resentatives of Air Materiel Command 
and .Air Research and Development 
Command, with .AMC acting as 
lIS.AF’s c.xecutivc agent, Particip.iting 
for purposes of coordination and liaison 
arc representatives from .Air Defense 
Command, -Air Training Command, 
.ind the Royal Canadian .Air Force. 

.Amiv Corps of Engineers functions 
as the .Air horcc construction agenev 
under the .Air Force In.stallations Repre- 
sentative. Technical effort of contractors 
and subctintractors is monitored bv 
.ARDC representatives and provision 
made for technical consultation with 
.ARDC centers and personnel where re- 
quested. AMC reptcsentativxss approve 
Mibcoirtracts aird finaucing of contracts 
for the program. 


construction of facilities as an after- 
thought. 

.As a consequena-, it said that the 
construction of facilities for actual use 
of vv'canon svstems Iras lagged or been 
sn inadequate as to somctiincs require 
either a crash construction program or 
submission of requests for funds based 
upon little, if anv definitized, planning. 

During the hearings on the hill, 
earlier. Alalcolm A. Macintvre, Ait 
Force undcrsecrcFary, testified that 577 
million w-.is iK-iiig requested for eon- 
stnicHon of 10 additional operational 
sites for the Boeing Bomarc iirterceptor 
missile, lie said the Bomnre’s progress 
has exceeded initial expectations with 
its ''amazing'' acciimcv and high alti- 
tude capabilitv. 

The committee, however, cut funds 
request for .Air Defense Command 
from 577.9 niillirm to 565.2 million. 
Included in the 512. 6 million cut were 
funds for .ADC facilities located on 
bases where Bomarc installations are 
scheduled. These are Duluth .AF'B, 
Minn.; Ethan Allen ,AF'B. \'t.; Kinross 
.AFB, Mich.; Niagara Falls -AF'B, N. A'., 
and Truax AF'B, VA'is. 

The committee took this action on 
other continental U. S. -Air F'orcc re- 

• Air Materiel Command-Reduced re- 
quests of 549.1 million to S57.5 mil- 
lion. Among items eliminated arc 51 
million for an arniitment and elccttonic 
depot at Tinker .AF’B, Okla., S7.4 mil- 
lion for an academic training facilitv at 
AAMghf-Pattersoii AFB, Ohio. 


House Unit Cuts Construction Bill 
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• .Ait Rcscatcli and Dcvclojimcnt Coin- 
inaiid— Approved S26.6 million of the 
S27.7 million requested. 

• Air Training Command— .Approved 

417.5 million of the 529. 5 niiflion re- 
quested for implementation of the 
command's basic training mission and 
for certain Strategic Air Conimaiid and 
.Air Defense Command nrissions at 
Training Command facilities. Major 
items cTiniinatcd were 55 million for 
facilities at Lowry .AFB, Colo,, S3. 5 
million for a new parallel runvvav at 
Connally AF'B. Tex. 

• Continental Air Command— .Approved 
S12.I million of the 513.5 million re- 
quested, 

• Military Ait Transport Sersice- .Ap- 
proved 510,6 million of the 510.8 
million requested. 

• Strategic Air Conrmand— Reduced re- 
quests of S179.4 million to SI 58. 4 

• Tactical Air Coinmand-.Approvcd 

51 7. 5 million of S23.7 million re- 
quested. 

• Aircraft Control and AA'amiitg System 
—.Approved 5150 million, a cut of 513.9 

• Ballistic, defense and strategic mis- 
.silcs-Reduccd requests of 5272. 5 mil- 
lion to 5182.5 million. The 590 million 
rut represents the amount requested by 
Air Force for the first imdcigroimd 
bases for the Titan intercontinental b.il- 
listic missile. Tlic committee Sitid it was 
denving the request because architect- 
engineering work for certain portions 
of the Titan facilities will not be com- 
pleted before next F'ebruary or April. 

Northrop and Arma 
Resume Merjier Talk 

Los Angeles-Top officials of North- 
rup Aircraft Co. and American Bosch 
Arma Corp. met again last week to 
continue discussions aimed at possible 
merger. Current discussions are a re- 
sumption of negotiations vvTiicIi tenn- 
inafed in 1956 when Northrop began 
merger talks with A'crtol .Aircraft Corp. 
which later fell through. 

Present plans call for a onc-for-onc 
c.xcliange of common stock. Stock of 
both firms is selling for around S25 |>cr 
share. Coinpanv ptohahiv would be 
called Northrop-.Anna Inc., with 
Northrop's AVIiiflev Collins as chair- 
man of the board and .Anna’s Charles 
AA', Penile as president. 

Combined company would have an- 
nu;i1 sales in excess of 5400 million, 
employ nearly 30,000. Northrop ’.v con- 
tribution to these figures would he 
roughly two-thirds. Anna holds size- 
able inertial guidance contracts for .Air 
Force ballistic missiles and produces 
radar-directed defensive armament for 
the B-52, Merger would broaden 
Nortlitop's cx|)anding avionics efforts. 





B-58 Hustler Drops 
Detachable Pod On 
New Mexico Range 


it B-58 Hustler drop- 



Guidance Chanjies 
Made on Atlas. Titan 

Wasliington— Cliangfb arc bciiigiiiade 
in guidance systems employed on tire 
Atlas and 'I'ibn intercontiiicnliil bal- 
listic missiles. Tlics- include; 

• Atlas, originally slated to use a radio 
command guidance system developed by 
General Electric and Bitmniglis (A\V 
April 28, p. 74). will evcntiuilly employ 
an all-inertial sx'stcm developed by 
•American Bosch Arma Corp- (.AW Mav 
12, p.92). 

• Titan was designed to use either the 
Anna all-inertial system or a radio-com- 
mand guidance system being developed 
bv Bell lelcphone Laboratories and 
Remington Rand Division of Speny 
Rand Corp. It now appears that l ilan 
will use radio-command guidanec until 
Anna's production of inertial guidance 
climbs to a point where sufficient iner- 
tial svsteiiis arc available to meet both 
•Atlas and Titan production sclicdules. 

Reason for the switch from GE/ 
Bnrrouglis radio-command guidance to 
Anna’s inertial guidance has not been 
disclosed but appears to stem from in- 
licrcnt adv-.mtages of inertial systans 
rather than as a reflection on perform- 
ance of GE Burroughs system which 
reportedlv meets original design require- 
ments. Reasons for the changeover are 
believed to include: 

♦ Mass Salvos of ICBMs can be 
launched simultancouslv from a base if 
thev cinplov inertial guidance, but not 
when radio-command guidance is used. 

♦ Inertial guidance is hmilnctable to 
enemv countermeasures, wlieteas radio- 
command svstem mav be jimiiftible. 
However, extremely sophisticated secut- 
ih- techniques cmploved in GE’s guid- 
ance svstem made it practically impos- 
sible to jam, according to company 
spokesman (AW June 30. p. 48). 

At the start of the .Atlas and Titan 
programs, it was not known whether the 
state of the inertial art would provide 
adequate accuracy ,ind reliability in time 
for either missile. 'ITiis explains why 
Atlas was originally scheduled to use 
radio-command guidance, and an alter- 
native radio-command guidance was de- 
veloped for Titan. 

Verlol Earnings Sink 
To 4 Cents Per Share 

Vcrtol .Aircraft Corp. t-.iriiings sank 
to 4 cents a slrarc in the .scennd quarter 
on net e-arnings of 522.386. Six months 
totals for the helicopter company 
showed sales of S21.OSl.2fil compared 
with 541.952,442 for the same periird 
last veat; net earnings of 5185.021 com- 
pared with 51,322.079 and per share 
earnings of 29 cents compared with 
52.10. 


Three-Engined Powerplant 


I'irst fullv-povvered .Atlas iiitercon- 
liiiental balUslic missile, designated 
.Ulas-B, was fired from Cape Canaveral, 
l-'la., on |ulv 19 and w-a.s destroyed 
after a flight lasting two minutes. Cause 
of the abort was a malfunctioning con- 
trol svstem tlijf produced sufficient 
yawing and pitching motion to break 
tl.e missile in two. 

No attempt bad been made to send 
the Aflas-B on a full-range flight, hir- 
ing was part of program to test joint 
e.ipacitv of the tlircc engines (one sus- 
tainer. two boosters) plii.v the separa- 
tion of the booster engines and the re- 
entn nose cone. Note blunt shape 
(top. tight). 

•Atlas missiles fired previously were 
powered onlv bv the two boosters and 
were limited to a range of approxi- 
mately 600-800 mi- 

Principal changes in tlie fiilly-pow- 
tred version of tlie .Atlas, now being 
produced in test quantities at Convair 
Division of General Dynamics Corp., 
San Diego, Cilif.. are; 


• Snstaiiicr engine has been positioned 
lictvvcen the two booster engines. 

• Staged jettisoning of boosters and as- 
sociated equipment after first few 
minutes of flight. 

• Addition of separable re-cnity nose 
cone designed to carry miele-at war- 
head. .After final engine shutoff, nose 
cone is separated from the missile and 
piocecds independently to target. 

.Atlas-B lias Rocketdyne siistainer 
and two boosters, but only one propel- 
lant tank structure. .All engines arc 
ignited on ground. .At staging boosters 
arc diop|)ed and siistainer continues 
to burn. Snstainer has thrust of 60.000 
lb. and tlic boosters liave a combined 
thrust of 330.000 lb. (AAV Mar. 17. 

p. 20), 

.Atlas is approximately 90 ft. tall 
and is one vear ahead of the US.Ah's 
Ollier ICBM'-.AIartin's two-stage Titaii- 

To date there liave been three suc- 
assfnl .Atlas launchings out of nine 
attcinpis. .At least one full range flight 
is scheduled for tliis fall. 
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View of Atlas-B (above, left) from overhead shows intercontinental ballisb'c 
missile, on its handling trailer, being backed into position for erection in test 
tower at Edwards ,AFB, Calif. Gooseneck boom (above), at right of tower, is 
new feature of lauoch pads at Cape Canaveral. Fla. Boom carries power and 
instrumentation lines to nose cone. First fiilly-i»wered Atlas-B (above, right) 

produced sufficient sawing and pitching motion to break missile in two. 


Launches Atlas-B ICBM on First Flight 




Vertol's Model 76 Makes First Transition 



Vtrtol Aircraff Coip.'s Model 76 till-wing VTOL males first transitional fliglit at Philadelphia !ntcrnatioiul Airport. Photo sequenee 
shows position of wing and nacelles for takeoff and tilt of wing as aircraft moses forward into horizontal flight. Model 76 is first tilt-wing 
aircraft to go through complete flight transition. Aircraft was developed for U. S. .Army, under a contract w-ith the Office of Naval 
Rese-arch and is powered with a Lsconiing TS3 engine derated h> 600 eshp. 


Soviet Aviation Show Plays Down 
Military, Accents Civil Aircraft 


Moscow— Soviet Union displayed only 
civil and light iiircraft at its aviation 
day flviiig exhibition. This was in 
strong contra.st to previous years when 
the accent normallv was on niilihirv air- 
craft. 

Onlv new- ex|aipnient demonstrated 
was the "Mving Table." vertical takeoff 
test bed similar to Rolls-Ruvcc h'lying 
Bceisfead or the I'rcnch l•■lying .Atar, 
riving Stand or Turbolct (.A\\’ |an. 27. 
p.2S). 

F.vcn the 1ti-lHr>. whieli ha.s been 
licavilv publicized recently for its long 
distance fliglits. failed to put in an 
appeiirancc before tlie crowd of 2s0.000 
at Tiishino .Airport. 

Transport Mi-6 Flyby 

Other than the vertical takeoff rig. 
a flvbv of Soviet tvubojct and turbo- 
prop airliners and of sever.il Yak-2d tan- 
dem rotor lielicopteis was main feature 
of air show. 'Ilictc was no static display. 

This show was the first since tire 


militarv show two vears ago to vvhicli 
US.AI' Cliief of Staff Geo. Nathan 
Twining, otlicr foreign observers and 
Western jonriialisis were invited, Liist 
vt-ar's show was cancelled due to 
weather and a top-level political shake- 

up. 

Russian vertical takeoff ng, making 
its first public appearance took off from 
a concrete pad partially liidden from 
observers bv an intervening road and 
sCTcen of trees. A'eliiclc is powered by 
a single turbojet ccntralh mounted on 
a cross frame with flow bled off to 
control jets on its four legs. Pilot sits 
8-10 ft. off the groimtl mi a platfonn 
mounted adjacent to engine. The rig 
demonstrated considerable vertical and 
lateral maneiiverabihtv although it never 
at any point tilted verv fat off the ver- 
tical axis. 

Noisv demonstration included ver- 
tical climb to about 2s0 ft. a,i well 
as rohition around its axis. 

One new feature tliis year was the 


participation of satellite pilots anti 
aiieraft from Czechoslovakia. Poland. 
IKilgaria and Rumania. 

I'lvbv of the major civil tran.sports 
emisisicd of one srilifjrv pus bv each 
of them at an altitude of approximatelv 
600 ft. 

hirst to put in an appearance was the 
Tu-114 turboprop whicli initiallv w-.is 
shown last summer at special dispiav- 
'Ihis was followed by a Tu-lO-IA twin 
turbojet. "Ibcn came the 11-18 Moskva 
turboprop trailed by the .An-10 
Ukraina. 

Little Bee 

•Also demonstrated was the .Antonov 
l.ittle Bee air taxi, a twin piston engine 
airplane designed for sliort field feeder 
line service. 

Light aircraft taking part in forma- 
tion flving and acrolutic dcnionstra- 
linns included tlie Yak-18, standard 
Soviet priniarv trainer, Czech 226 
(t.iiiicr which has fixed gear, a Ru- 
manian monoplane trainer called 
Bilker 111 and tlic Rumanian l.AR-81 
low wing light aircraft. 

The helicopter flypist also included 
the small Ka-10 and Ka-lf coaxial con- 
figuration. 
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MODEL 76 will) wing in vrrtica! position talcs off for first transitional flight. For takeoff and landing wing tilts'to a 84-86 deg. anglci for 
liori/.uiilal flight wing is positioned at an incidence of 9 deg- Aircraft's wingspan is 24 ft. 11 in.; length of fuselage 26 ft. 5 in. Two rotor 
propellers and two tail fans arc tiriveii bv single T53. Tail fans arc used for control in the helicopter hovering condition, one installed 
botizont-ally to control pitch and oni- placed vertically to control yaw. .Altitude during first transitional flight was held to 20-25 ft. 


Ballistic Missile Grouj) 
To Advise ARPA 

\\'ashiti|toii - Ten .scientists liave 
been named to nevviv formed Ballistic 
Missile Defense Division of Institute 
of Defense Analysis to serve as tcchiii- 
eal consultants to .Advanced Research 
Projects Agency Director Rov W. John- 
son and ARPA Chief Scientist Dr. Her- 
bert York. 

k'niiction of the newh formed groiijr 
headed by Willhmi Hutchins (.lAV 
July 7, p. 30.) is to explore advantecl 
techniques and evaluate proposals hv 
individual services or contractors for 
advanced studies in ballistic missile de- 


Purchase Negotiation 

.Marqnaidt Aircraft Co. is negoh'ating 
with American Machine Sr I'onndiv Co, 
regarding the possible purchase of an 
.AMF division, the Associated Missile 
I'rodiicis Co., an avionic firm located in 
Poinuna,* Calif. Tentative recoinincnda. 
lions covering the propnsed transaction 
probably will be made In .Marqnardl next 
nmnth at a New York meeting of .\mei- 
ic-jD Machine &• Foundry’s board of 
gnvemuts. 


feiise urea, making recommendations to 
Johnson and York. 

Group vvill not be dircctiv involved 
in .Army's Nike Zeus anti-missile mis- 
sile program, nor in Air I'orcc's Ballistic 
Missile Karly Warning Svstem 
(BMKWS), which arc directed toward 
coming up witli solutions to the more 
immediate ballistic missilc threat. In 
line with .ARPA's assigned responsibili- 
ties. the new group vv ill sex;k techniques 
which can be used to counter more 
sophistic-jted ballistic wtxtpons of the 

l-'out panels already have been 
foniicd within the new group, and ad- 
ditional panels will be aimoimccd soon. 
Present panels, their chairman and 
tlieir former company affiliations ate as 
follows: 

• Upper atniospficric jiltysics; Dr. 
W:ird C. Low (Svivania). 

• Very early warning; Dr. David Luck 
(Radio Corp, of .Americah 

• Instmiiientation &• special ranges; 
Dr. Glen Pippert (Lincoln Liliorato- 
rics). 

• Destmetion mechanisin.s: Dr. M'adc 
Blocker (Ranio-W'ooldridgc). 

• Anti-satellite: Dr. layrov Tillotson 
(Bell Telephone Uiboratorics). 

• Active defense: Dr. Richard Holbrook 
(Rand Corp.). 


• Intetcc|)tion; Clifford Cummings 
(Jet Propulsion Laboratorvl. 

• Data processing for decisions: Stewart 
I light (Sondia Corp.). 

• Radar: Harrv Iddings (CK). 


U-2 Grounded 

ashingtou— .Ait Force has grminded 
its Lockheed U-2 high altitude aircraft 
|x.-iiding results of invesh'gations nf two 
recent crashes in New Mexico within a 
24 hour |)crjod. National .Advisors Com- 
mittce tor .Aeronautics also grounded its 
U-2s, which it uses for weather research, 
for a short period hut has returned tlic 
aircraft to flving status. 

Russian Ait Force journals make fre- 
quent mention of the U-2. cspcciallr 
those assigned to the Stiatcgie .Air Com 
mand. T'hc Red .Air Force newspaper, 
Sovetskava -Aviatsiva reports to Soviet 
aimicn that the U-2. ". , , lacks aJI 

sion." The magazine also noted, ". . . 
the U-2 has been accepted by U- S. 
Strategic Air Command (unibl and has 
made rC|>eated flights from the American 
base at Wiesbaden, West Germany." 
'(lie publication suggc.stcd that these 
U-2 flights were for the purpose of stra- 
tegic reconnaissance. 
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Space T echnology 


AEC Says Nuclear Rocket Future Bright 


By Evert Clark 

\\'ashington— Strong optimism over 
the (casihililv ,iikI future importance of 
nuclear rockets and ramjet engines for 
missiles and space flight has been ex- 
pressed to Congress by the Air h'orce 
and Atomic Knetgv Commission. 

Although a meager budget has slosved 
progress and a great many major dcscl- 
opuicnt problems .still must be over- 
come, the two agencies and their con- 
tractor teams hope to flv the Rover 
nuclt-ar rocket b\’ the late 1960s and the 
Pluto miclear ramjet cseti before that. 

'Ibeir optimism foresees: 

• Rugged "flying crowbar" missile |X)w- 
erexi b\' a ramjet that uses onlv air as its 
fuel. W'ith rclatisely unlimited range, 
it might cruise constantly. It «nuld 
have the capabilitv to "conic in on the 
deck” at \crv' high speeds, as oiding any 
type of anti-missile interception except 
.1 stern chase from a base tar out from 
Ihc target. 

• Nuclear rocket that could put a 100.- 
000 lb. satellite into a iOO mi. orbit or 
throw a warhead of the same weight for 
S.500 mi. 


Space Observalions 

Wasliiiigtim-Testiniony bcfoic sub- 
cuiiiniittecs of the Joint /Vtoiiiic Isucrgv 
Cnmuiittce of Congress reteased last 
week but held cailv this veat coiihiJued 
tticsc obseis-ahons on the nation's atti- 
tude tow aid S|iaec projects: 

• "Six months ago. sit, W'licu I talked 
about satellites, people looked for a mail 
W'ith a w'hitc coat to come and get me. 
'I'odav. if vou don't know about satellites, 
vou ate stupid-"— US.\F Col. Jack .ktiii- 
strong of .\toiuie Kiiergv Comiiiissiuii's 
.\ircraft Reactors Branch. 

• "Until the Sputnik was flow'ii there 

was a rather dehnitc over-all atmosphere 
of lack ol interest in s|>ace trasel or satel- 
lite programs as such. ... In setting up 
the ICY satcilih'. the original program 
. . . wss SIO million and there was some 
cuiisidecabie controversy about whether it 
was worth the 510 miUion. . . . \\’e arc 
now in the process of putting up SllO 
million to do w'hat was originollY pro- 
posed. I sav eategorieallv tliat if 5110 
million had been tied to the effort as the 
original price tag. I doubt if it would 
base obtained sufficient oveouil support 
from cither the Department of Defense 
or the Congress to do it all."— Cen. 
.kustiii Betts, niilitarv executive ' 

assistant to the Director of Guided 


• Two-stage Rover that would propel 
saice ships on flights as far away as the 
planet Jupitcr. 

This favorable outlook for nuclear 
propulsion engines was expressed in 
testimony given earlier this year before 
subcommittees of the Joint Atomic Kii- 
etgv Committee and released last week 
after considcr.iblc censoring. 

Wilson Delays 

lire testimony also disclosed in some 
detail liovv former Pentagon missile 
czar Eger V. Miirphrcc. fonner Defen.se 
Secretary Charles K. Wilson and the 
Bureau of the Budget forced researchers 
to abandon some of tbeir approaches to 
the Rover rocket, and delayed by sev- 
eral years the theoretical investigation of 
other possible inctliods of nuclear pro- 
pulsion, including tlic bomb powered 

Advanced Research Projects .Agency 
reccntlv awarded General .Atomics Divi- 
sion of General Dvnamics Corp. a SI 
niillion contract for the first study of the 
feasibility of using e.xplosivc force of 
nuclear fuel to propel a vehicle (AW 
July 7. p. 25), although the bisic idea 
is more than 10 years old. 

Hic hearings also revealed that three 
different approaches are being made 
toward providing electrical power for 
US.AE's Sentry (formerly Pied Piper) 
reconnaissance satellite. This power 
project is called SNAP, for sccondarv 
nuclear auxiliarv power. 

One of llie approaches, first suggested 
by work done in Russia, involves a solid 
Ibennoclectric converter that has ob- 
tained 8% efficienev and proinise-s 1 5 
to 25% efficienev. It would provide 
tlirex; watts of power for six months. 
Three Approoehes 

nircc approaches ate: 

• SNAP 1 uses radioactive isotope 
(atiiim H4) as its heat source. Hie 
Martin Co. is the prime contractor and 
'numipson Products has a subcontract 
for tlie rotating niacliincrv. Cerium 1 44 
costs sev en cents per curie compared to 
SIO for polonium. 

• SN.AP II uses a thermal reactor. 
Prime contractor is .Atomics Interna- 
tional Div ision of North .Ainericin .Avia- 
tion Inc., w'itli Tlioiii|3son Products 
building the machinery, apparently the 
same that will be used in SN.AP 1. .Air 
I'orcc Col. Jack .Armstrong, deputy 
cliief of .AEC’s Aircraft Reactors Brancli 
of the Reactor Development Division, 
said .Atomics International "is so ex- 
tremely interested in tins thing I think 
vou will find a lot of their monev in it 


because this was carried through to .i 
design critical stage for a total cost of 
everytliing— facilities, research, materi- 
als, the works— for SS85.000-” 

• SNAP III. Thermoelectric converter 
which resulted from work sponsored bv 
Navy at Westingliousc Electric Corp. 
and with compiiny funds. Interest at 
Westingliousc was aroused by Russian 
teclinical literature, ft would use polo- 
nium isotopes as the heat source, a 
mixed valence oxide and wires to eartv 
off the electricity produced. Unit to be 
used with Sciitrv would weigli no more 
Ilian 10 lb., produce three watts for six 
moiillis. Westingliousc offered it to the 
project for 525,000. according to testi- 
mony. Radiation will not damage and 
may improve tlic material used. 

Rover Test 

hirst test of a ground Ixiscd reactor, 
railed Kiwi .A, for the Rover rocket 
will take |)lace late tliis year in tlie ‘‘400 
area” of a 12.2 mi. by 39.6 mi. portion 
of land transferred from tlic Air h'orce 
Las Vegas Range to AEC's Nev-ada 
Test Site two years ago. Botli the 
Rover test site and the "401 are-a" to 


Ostrander to NATO 

A'’ashington— Maj. Gen. Dnii R. Os- 
truiidcr. depiih- commander of the .Air 
Rcscateh jiid lievvlopmcnt Coiniiiand, 
will be Itomfcrrcd to Kutoiic to fake 
over the ncw'iy cstabluhcd post of .Assist- 
ant for Guided Missile Production to 
the Noitli Atlantic 'I'nsity Organi/atioii. 

Cen. Ostrander, wlio will assume his 
new duties on .Aug. 8. will be succeeded 
at .ARDC by Brig. Gen. Lee \V. Fulton, 
present director of pruciireiiieiit at 
ARDC. 

.'Assigned to the N.A'I'O Office of llie 
.Assistant Seerehicy of Production and 
laigistics vvith licadqiiartcrs in Paris. 
Gen. Ostrnnder’s duties will include an- 
alyriiig N.A'I'O countries' industrial re- 
soiiiccs. shidvi'ng |x>ssibilitics of produc- 
tion of various missile systems, recoin- 
mending allocations of indiistiial tasks, 
superv'ising international technical groups 
connected with guided missile prodiic- 
tinn and obtaining cooperation between 
the NA'IX) nations for enordinated pro- 
dnctioii of missile sy.steiiis. 

Missiles wliich may be produced co- 
operatively by N.ATO nations include 
both the Ajax and Hercules versions of 
Douglas' Nike aiiK-aircraft missile. Rav- 
Ihcon's Hawk luw-altitiide anti-aircraft 
missile, and France's Nord SS-10 :mti- 
t-ank wea|xm. 
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MiniitE'iuan ConlratTors 

Washington— .Air Force last week asked Defense Deparhiicnt fur release of fiiTther 

and selected euiitraeturs to design the missile's nose cone, guidance svsteni and 
propulsion units. Signing nf contracts and nffieial connnenccineiit of this work on 
the missile's main cumpunciits will not begin until funds have been released bv the 
liefc-nse Dcpartineiit. 

.'Announceiiient of a prime or w-ea|x>u systems contractor has not been made and. 
according to an Air Force s[xikesiiiaii. this selection will not have to be made until 
w'Urk W'ith the inajot conipoiients has pri^n-ssed for several months. 

Companies selected last week and their development responsibilities arc: 

■ Nose cone— .Avco Manufacturing Corp. 

• Guidance Svsteni— .Autoiietics Division of Noitli .American .Aviation Inc. 

• First stage engine— Thiokol Chemical Corp. with limited backup by .Aerojet 
Ceiieral Corp. 

a Second stage engine— Parallel devclopnicnt programs will be conducted bv 'I'hiokol 
and Aerojet viilh each firm stressing a different engine case. 

a Third stage engine— .Aerojet with limited backup bv Thiokol. Hercules Powder 
Co. w'ill also be contracted to study the possibilitv of using double-base pro- 
|)cllants. By ttadiKon. the term dmiblebasc cclccs to propellants Containing nitro- 
cellulose and nitroglycerin w-hich are combined cheniicallv into a homogeneous 
subshiuce containing both fuel and osidiacr. 

Air Force management of the Mimitciiiaii program will he handled bv Ballistic 
Missile Division with technical advice supplied bv the Ranio-AA'ooldridgc Corp. 

A total of 54 million in contracts alrradv related to .Minuteman have been assigned 
for the development of sw'ivriing nozzles for use with solid fuel rockets. This monev 
w-as divided between two programs, one conducted bv I'hoiiipson Products liic.. 
the other by Beiidis .Aviation Corp. Beech .Aircraft Cnrp. also has received a S62.000 
^contract for transporters. 


be used for Pluto tests arc in the area 
known as Jackiiss Flats. 

, AEC's work on nuclear propulsion 
projects for atmosplicrie and space \e- 
liielcs began fonnally in tlie fall of 
1955 at Los .Alamos and Lis-ennore 
laboratories, vvith Defenso Department 
expressing ' intense interest'' but re- 
questing that it not be allowed to in- 
terfere with weapons |)tograiiis. 

In iiiid-1956. missile czar Miirpliree 
appointed a lO-man conimitte'e undei 
Secretary AA'ilson's atomic energy aide. 
Gen. Herbert B. Loper, to "detcrniine 
the prospects of meeting the original 
requirement for testing the rocket's 
miclear powcrplant by a certain date 
within tlie next few years.” according 
to Sen. Clinton P. .Anderson (D.- 
N. M.), vice cliainnaii of the Joint 
Committee. 

llie Loper Committee called for a 
‘‘prompt effort to dcinoiistrate the 
technical feasibility" of the project be- 
cause of its potential value for ICBMs. 

"Mr. Miirphree. who had spent his 
life with chemicals and chemiral fiielv 
and gasoline and similar substances, cut 
back Project Rover before the Loper 
Committee had given him advice as to 
whether or not Project Rover should 
be cut hack.” Sen. Anderson said. 

Before the forma! Loper report was 
issued. Miirphree prepared for M'ilson's 
signature a letter to flic .AEC caltiiig 
the feasibility and flight test schedule 
"imrealistic" and asking .AEC to "coii- 
timie (the project) on a iiindcrate 
scale,” Anderson said. 

Pending the Loper report. Bnilget 
Biire-.ui had held back scv erelv on iiper- 
ating and construction funds. I'cillow- 
iiig u'ilson's letter, it reduced coiistnic- 
tion funds by SIO niillion and operating 
funds by S6 million for Fiscal 1957. 

lliis forced .AEC to kill off the Rov ct 
work at Livermore. AVith a reduced 
program, the Fiscal 1958 budget also 
was low. "Tlic ground rules for 1959. 
which were indicated to .AF.C. were that 
efforts were to be carried on at approxi- 
mately the same level as 1958.” .Ander- 
son .said. "The net result has been the 
moving back or dciaving of the target 
date for demonstration of feasihilitv bv 
•at least two vears from that which was 
set out in the directive of the Loper 
Comm ittee.” 

AEC and US.AF witnesses declined 
to .say the cuts had caused a twn-vear 
delay. -preferring to sav that if had cost 
the project "some insurance” of getting 
a working engine in the lime projected. 
.AEC witnesses said trimiiiing of the 
program postponed investigation of 
"long-range” possibilities for propulsion. 
Icav ing concentration onlv on the sliort- 
langc work. 

Rov er, a high tcinperatorc gaseous re- 
actor that will use helium or hydrogen, 
now is being continued at Los .Alamos 
and with contractors. Second reactor 


to be tested is called Dumbo, and is ,i 
sHghtlv different approach. It will be 
tested late in 1960. tc.stinionv indicated. 

US.AF contractors on other portions 
of the Pinto ramjet engine arc Curtiss- 
Wriglit Corp. and Marquardt Aircraft 
Co. Ciirtiss-W'right also worked vvith 
Livermore Laboratory, apparently be- 
fore Rover work was tcniiiiiatcd there. 
Atomics liiteiivatioiial Division of 
North .American also has done b;isic 
materials rescarcli for Pluto. 

Pluto's test prograiii includes putting 
a niock-iip reactor in an atomic "oven” 
in Nevadi at I.300K to determine tem- 
perature effects on clianges in criticalitv. 
Then will come test of the 'I'ory II re- 
actor. which "nuclcarlv and niaterial- 
wise is a scale model'' of the one that 
eventually will fly a ramjet. 


VTOL Jet Controls 

San Diego— Ryan yAcinnaiitical Co. is 
developing a jet leoctioii control svstem 
to function cHicientIr with afterburner 
in a tactical type vertical takeoff and 
landing plane for the Navy. 

Contract from Navv Bureau of .Aero- 
nautics follows successful dciiionshatlon 
of V'TOL principles in company's ex- 
perimental X-I3 vertijet- 

First phase of work to develop more 
advanced A'TOI. jet reaction control sys- 
teni, for taeb'eal operations, lio.s been 
started in Ryan's jet engine lest cell, 
utilizing General Electric (79 tuibiiic cii- 


Thor Able Launched 
In Nose Cone Test 

Cape Canaveral, Fla.— .Ait Force fired 
its third, and last, two-stage Ihor Able 
rescarcli missile from US.AF Missile 
Test Center last week in tests of a 
sophisticated ablation-tvjsc nose cone. 

Last week's tests was npparcntlv suc- 
cessful, vvith the nose cone falling into 
the impact area and transmitting tele- 
metered data throughout the 6.000 mi. 
-plus flight. The three shots also were 
used to gain experience necessary for 
lunar probe shots and. incidcntallv, to 
gather physiologiail data from an in- 
strumented mouse housed in the nose 

The first two mice were not found: 
a search w-as still under wav for the 
third mouse late last week. Apogee 
obtained in third firing vv-a.s estimated 
at approximatelv 1 .000 mi. 

Next firing of the test vehicle incorpo- 
rating a solid-propcilant third stage mav 
be an attempt at a iumir probe. 

In the firings of the ablated nose 
cone, which is similar to the ones used 
on Aniiy's Jupiter and differs from the 
simpler blunt heat sink types dcveln|)cd 
for USAF's Atlas and llior intercon- 
tinental ballistic missiles, .Ait Force was 
seeking to determine how much the 
weight of the cone could be decreased 
and still be successful. 

Savings in cone weight could be ap- 
jslied to the pavload. cither warhead or 
instrumentation. 
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Defense Asked for Long-Range R&D Plan 


By Katliciinc Joliiiscn 

Wasliington — Defense Department 
lias been asked to dtnft a 10-ye.ir re- 
search and dc'cliipment program with- 
out consideration of financial limita- 
tions. Dr. Paul D- I'oatc, Assistant Scc- 
rctan- of Defense for Research and 
Development, told the House Gosem- 
ment Operations Committee last week. 

Ihc request, he said, was made jointly 
hv the National Science l-'oundation 
and Dr. lames R. Killian, scientific ad- 
sisci to President Piseiiliowcr. 

I 'oote told the committee that initial 
studies indicate that, under the pro- 
posed program, cspenditurcs for military 
research and desdopment would be 
doubled within seicn nr ciglit years, 

1 his would mean an increase from S2.? 
billion estimated expenditures for Fiscal 
1Q?9 to S-1.6 billion. Hic planned Fiscal 
1939 level is a sliarp increase over tlie 
31.8 billion for Fiscal 1938. During 
tlic previems five vears expenditures 
mounted gradnallv from Sl-4 billion in 
Fiscal 1953. 

Defense Department estimates that 
the proposed priigiam wil be completed 
for consideration by Killian and Na- 
tional Science I'mmdation by October. 
Foote Defends Policy 

I'oote challenged testimony by re- 
search and development officials of the 
services tliat fiscal ceilings and burden- 
vomc procedures ate liampering rcsvsirch 


and development progress (AW Julv 
21. p- 26). He defended the "level dol- 
lar oiitkiv” poliev for research and de- 
velopment which has been challenged 
by Navy .Assistant Secretary for .-kir 
Garrison Norton. 

Foote also took issue with the recom- 
mendation of tlic ad hoc Stever Com- 
mittee of USAF’s Scientific Advisory 
Board (AW July 14. p. 29) that aiithor- 
ily and responsibility over research and 
development projects simuld be dccen- 
Iraliycd- 

Ilcccntraliaation also has Iveen en- 
dorsed hv Norton; US.M' Assistant 
Sccretarv for Research and Develop- 
ment Richard Horner, and .^nny Di- 
rector of Research and Development 
\3'illiam II. Martin. Foote said: 

"Most of flic ideas that come ovit of 
the .'\ir Force are relaved by the .\ir 
Force from their contractors, bccanse 
most of the dcvelopnicnt work of tlie 
,\ir F'orce is done bv contractors like 
Ramo-W'ooldridge Corp. , . . 

"Contractors make the point-and 
thev arc very emphatic about it-tliat 
'vou give ns tlic responsibilitv for doing 
this and you need not worry because wc 
will take care of if." 

Foote insisted on tlic necessity for 
close "liighcr control" because "the 
.^rmv has another group of contractors 
who also sav. 'give us the authority and 
do not question anything vve do, and 
we will give vou a satisfactory situa- 


"It is absolutely essentia! that vve 
bring all of these competing agencies 
together and discuss their relative 
merits. That is vvliat thev are objecting 
to. 'Iliey do not like it.'' 

Money Use 

Otiicr points .stressed bv l''oote in- 
cluded: 

• Budgeting and aeeonnting ptocedmes 
arc not tbo problem in the rescatcli 
and development program, "but rather 
llie determining of how best to use 
large sums of money appropriated." 

• “A fairly level, steady program (dollar- 
wise) in research and development pro- 
vides ,1 greater payoff than a program 
with short ups and down, or one witli 
a cnisli program content." F'oote sitid 
he vvoiild favor increasing funds for 
research and development a mild 3% 
to 3'^ each year. 

• Although rising costs have affected 
tlie rcse-arcli and development effort, 
"tins lias been at least partiallv offset 
by greater sclcctivitv’ in the develop- 
ment of items, improved managcineot 
bv wider use of experienced research 
nianagcmcnt teams and by increasing 
support of funds from procurement 
and production accounts." Rcscarcli 
and development support from produc- 
tion funds mounted from SI .8 billion 
hi 1935 fiscal year to S3. 3 billion in 
1958 fiscal vear. he said. Improved 
management and greater selectivity, lie 
estimated, will enable Defense Depart- 



ZPG-3W Designed for Early Warning Radar Role 

World's largest iioii-rigid airship. U. S. Now’s ZPG-3W, built bv Goodvear Aiictaft Corp., is readied for its first flight at .t 
I’rototvpc of a new class, airship is designed for aitbonic eailv warning. Concealed within the envelope is the largest revolving ri 
ever carried by an) tvpe of aircraft. Structure on top of envelope houses antenna |iivot point. ZPG-3W is reported to liavc 
capoettj of 1.5 iiiiilioii cu. ft. -nnd is powered bv two Wright R1820-88 engines. Nomial crew complement will be 21 men. I 
Broimd is a ZS2G-1 (.VSW) with an inflalimi raiacily nf 650,000 cu. ft- 
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ment to continue to offset rising costs. 

Meanwhile, statistics calculated by 
F'oote's office disclosed that, although 
dollar obligations for research and de- 
velopment rose substantially from $1 
billion in Fiscal 1951 to SI. 5 billion 
in Fiscal 1958. the actual "purchasing 
power” devoted to research and de- 
velopment m Fiscal 1958 was below tlie 
Fiscal 1951 level. 

Research and development funds 
were adjusted to a 1947-49 price index 
—or what the dollars would buy at 
1947-49 cost levels. Tliese show: 

• Missile research and development ob- 
ligations of S214 million in Fiscal 1933 
were down to S152 million in Fiscal 
1956, They did not increase substaii- 
tiallv (to S287 million) until Fiscal 
1958. 

• Obligations for research and develop- 
ment other than missiles were at a 
peak in Fiscal 1952 to S972 million. 
'Iliev declined steadilv to 5624 miliion 
in Fiscal 1958. 


Two New Aerobees 
Enler Produolion 

Newest additions to five faniilv of 
high altitude research rockets sired hv 
.Aerojet-General Gorp.’s Acrobee arc tlic 
Acrobce 75. now coming off the produc- 
tion line, and the Aerobec 500, just 
going into production. 

Designed to carry a 90-lb. payload to 
an altitude of 73 mi., Aernbee 75, also 
called Acrobce Hawk, cmplovs a dual 
thrust solid propellant rocket engine 
in vv liich tlie booster and sustainer com- 
ponents arc combined in a single unit, 
Over-all length of the vehicle is 205-in.; 
diameter is 14-in. Cost is approximatclv 
half that of the older .Aeronec Hi, novv 
tcdcsigiiatcd Acrobce 130 in line with 
new Aerojet policy of naming sound- 
ing rockets according to their designed 
altitude capability. Aerobec 75 can be 
eitlicr rail-fannchcd or it can be tower- 
la mi ched. 

First flight of the Aerobec 75 took 
|)lace earlier this month at White Sands 
Missile Ranee under the aegis of the 
Army Signal Engineering Laboratorv. 
The rocket carried a 1 1 3-lb. pavload— 
consisting of 10 grenades and instru- 
mentation to measure temperature and 
winds— to an altitude of 60 mi. Present 
plan.s call for Aerojet to deliver eight 
more vehicles. 

With an altitude capability of 75 mi., 
-Acrobee 73 becomes the lowest flving 
vehicle in the Aerobec line, apparentiv 
taking the place of the original, liquid 
|)ropellant Aerobee. 

At the other end of the altitude 
spectrum will come the Aernbee 300, 
designed to cany a 90-lb. pavload to an 
altitude of 300 mi. 

Also known as the Spaerobce. the 
500 is a boosted single stage veliicle 
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First Picture of JT12 Engine 

New- l■raK & Whitnev J'1'12 hiihojcl engine (AW Mav 26, p, 23) macks entrv of the 
United Aircraft Corp. Division into smaller jet engine field. Engine, which has initial rating 
of 2,900 lb. dry static thrvist. is scheduled for nse in .McDonnell UCX jet transport and also 
is under consideration for conversion of Sikorsky H-37 helicopters to gas turbine power. 


and will be laimehed from a tower, En- 
gines and booster arc solid propellant 
rockets. 

News Digest 


Martin Co. has been awarded a S383.- 
000 Navy contract for further engineer- 
ing studies on a nuclear seaplane, in- 
cluding studies of new airframe designs 
based on present engine developments; 
powerplant requirements involved in 
modifying existing airframes— probably 
the Saunders-Roe Princess— and facili- 
ties and liandling requirements, opera- 
tion analysis stuefies and sheilding tech- 
niques. Studies ace aimed at develop- 
ment of a turboprop operational sys- 
tem for anti-submarine, early warning 
or cargo use in the 1964-1963' period. 

First Boeing B-52G missile-platfomi 
bomber was rolled out of the Boeing 
Wichita plant last week. New version 
of the B-52 will carry North .American 
GAM-77 Hound Dog Missiles slung 
under the wings. 

Fairchild Engiue &■ Airplane Corp. 
last week was to sign its first production 
contract for USAF’s SM-75 Goose sur- 
face-launched diversionary missile (,AW 
June 25, p. 29). Productvon is expected 
to begin in September. 

Contractors associated witli the Mar- 
tin Co. in its design for tlie Dvna-Soar 


Orbital bomber competition include 
Bell Aircraft Corp., American Machine 

Foundry Co., Beiidix Aviation Ciirp.. 
Goodyear .Aviation Corp. and Minire- 
apolis-Honcywell Regulator Co. 

•Alitalia Airlines has ordered Conway 
bypass engines from Roils-Rovee, Ltd!, 
for tlic airline's four Douglas DC-S 
jet airliners. Contract is worth about 
S5.3 million- 

Congiess has passed and sent to tlic 
President legislation promoting Maj. 
Gen. Claire L. Chcnnault, US.AF, ret., 
til the rank of lieutenant general on tlie 
retired list. Gen. Cheimault. World 
War !I commander of the American 
Volunteer Group and later tlie I’our- 
teenth Air Force in China, was seri- 
ously ill last week in New Orleans, Di. 

English Electric P.ll, side-bv-side 
Irainer version of P.l jet fighter, has 
been ordered for the Roval Air Force. 

Strike of 1,800 engineers at Radio 
Corp. of America’s Camden, N. J., 
area plants ended last week after a 10- 
day walkout. Demand for a guaranteed 
annual merit raise fund, one of the 
major causes of the strike, was sub- 
sequently abandoned by the Assn, of 
Professional Engineering Personnel, 
member unit of Engineers and Scien- 
tists of America, an independent union. 
RCA will work with tlie union to de- 
velop new Merit Review Plan to be 
instituted early in 1959. 




AIR TRANSPORT 


Pyle Says Jet Noise Still Major Problem 


CAA A«liniiiistralor says no easy solution has been 
foiiini; NACA being urged to increase its research. 


Bv Robert H. Cook 

%\'asliington-Iet nobe suppression is 
still one of tlic major iinsol'ccl prob- 
lems facing commercial aviation. Civil 
Aeronautics .Administrator James Pyle 
said last week. 

Pvic told a House I.tgal and Mone- 
tarv .Affairs Subcommittee liciidcd bv 
Rep. John .A. Ulatnik (D.-Minn.) that 
"no case solution " lias been found to 
suppress jet noise without seriously 
.iSectini the posver of flic engine, lie 
added that the National .Advisory Com- 
iiuttec for .Aerouiiutics, “which has 
been hard at work on tlic fundamental 
technical aspects of this problem, is 
being urged to siibstantiallv increase 
its efforts in this direction.’ 

lie said that one engine mamifac- 
turer ala-adv has spent user S5 million 
and an airframe manufacturer over S!0 
million in efforts to develo]) an eflee- 
tirc supiircssor. 

Tlie .Administrator also told the 
aanmittee. which began hearings last 
week on jet tr.uis|)ott problems. Iliat 
claims from industry that suppressors 
on hand can lower the noise level of a 
]ct transport to tliat of a piston-engine 
aircraft are “optimistic.'' 

He added that “we ate not at all sure 
this can lie accomplished with not 
present knowledge of the problem." 

C.A.A is stndving a mmilx;r of possible 
answers to the |)roblem. inthiding the 
use of preferential runw-.iys to allow air- 
craft to use runways and flight paths 


wliich would annoy the least number 
of persons and conmumitie.s. Pyle said 
tbe use of ducted fan engines within 
the nest five vears should also help. 
He also told the committee: 

• Vortac navigation units now being 
|jrocurcd have been redesigned to 
eliminate many of the difficulties es- 
|)cricnccd with militaty tijui|)meul. 

• Esgvansion of air traffic make a joint 
militaty-civil system of navigational aid 
neccssarv. 

• I'cderal Aiiwavs Plan must maintain 
priority over I'cderal Airport Plan. 

.Airborne Vortac evjuipnicnt (OMK-’n 
li.is been developed to sell at an esti- 
mated cost of Ss.OQO to S6.000 for 
commercial airaaft. and mamifactiirers 
expect to offer models for general avia- 
tion use at SI, 000, PvIc said. He added 
that CAA has no iinniediate plans to 
make the use of Vortac mandatory be- 
cause of the high cost, but expects to 
do so around 19(is. 

I’vie said a svinposimn to deiiionstrate 
the use of Vortac will be held in 
October for the benefit of foreign 
countries. The International Civil .Avia- 
tion Organization will discuss A'orbic 
and the use of a common system at its 
I'ebniarv meeting in Montreal. 

Top funding priority tor the I'ctleral 
.Airwavs Plan is a necessity with CzA.A 
studies indicating is million itinerant 
operations by l%s and 118 million 
revemie passengers a year bv 1970. 
Pvie said. Ncassarv traffic ec|uipment 
to cope with this vokinic means that 


federal aid to airports will have to re- 
main secondary, lie added. 

C.A.A. which annually rev ises the Na- 
tional .Airport Plan, has contracted vvitli 
the University of California to condnef 
a stiielv of cninnietcial air route patterns 
and passenger potential which will 
result from the introduction of jet air- 
craft. 

■| he agenev also made a study of the 
airports where civil jets will initially 
operate as an .lid in over-all planning 
and programniiiig of federal funds re- 
lated to the needs of airports. 'Hie study 
indicated l.us Angeles. San h'rancisco, 
Sc-attle. Boston. New York and Balti- 
more will be among the first major 
terminals to handle jets during 1959. 


French Cancel Bilateral 

AVasliiiigtuii— Pfiiiicc last week tc- 
iioiiiicrd its bilateral air liniisport agiec- 
iiH'iit with tlic U. S. because of failure to 
gain additional operating rights within 
the U. S. .Agreement will be terniinated 
in 12 inuutUs unless the two eovintties 
renegotiate the pact before then. 

pTcncli govcniment emphasized that 
terniination of the a|rccincnt had no 
political significance and that the agree- 
nient was being drrip|ied for eoininercial 

Mr Kiance has been dls.satislied within 
the bilateral agteenient with the llS. 
for over a veac. 'I1ic airline seeks a com- 
plete tecijirocal esehangc of routes with 

should be granted rights to sene all U. S. 
cities tioiii which U. S. flag caiiicre oper- 
ate into Paris. 



Boeing 707 Makes Aufomatic Landing 

ocing 707 protohiie made three successful automatic landings recently at Boeing Field. Seattle, iisiitg .AN/GSN-5 system devclnpcd 
, Bell .Aircraft Corp.'s .Avionics Division for Navy and .Air Force (.AW March -1. 1957, p. 32|. System employs ground radar to 
Itctminc aitciaft (wsitiun and radio data link to transmit flarc-inrt and course corrections to aircraft s flight instnnnents and aiito- 
atic pilnt. Prototype svstcni will be ev-alnatcd in 1960 by Airways Modernization Board at its Atkinlic City facility. 
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Nacelles Repositioned on Production Caravelle 

Air France's first ptoduction Caravelle has logged mote tlran 100 Ur. In flight certification test program and incorporates several 
changes, including moving engine nacelles forward to inipiove center of gravity. Nacelles also have been Icngthaicd and tailpipes 
of Rolls-Royce Avon turbojet engines have been angled to reduce dissymmetry of single-engine oi>crjtion. Sud Aviab'on has extended 
dorsal fin along fop of fuselage to house antenna. Ait Franc* lias 2-* Caravellcs on order. Royal Air Maroe (Morocco) Airlines has ordered 
one Caravelle. has option on another. Slid has firm orders now fur -45 Caravelles. 


F-27 Costs Cause $5 Million Loss 


Hagerstown, Md.— difficulties in 
adapting foreign drawings of the I'okkcr 
Friendsfiip to U.S. ptoduction meth- 
ods resulted in iinanhcipated engineer- 
ing and retooling costs and probablv 
wiTl cause Fairchild F.ngine and Air- 
plane Corp. to lose money this vear. 

In a letter to stockholders. Richard 
S. Boutcllc, president, said that the 
company expects .a consolidated loss of 
55 million for the first six months and, 
very probably, some additional losses 
for the last sk months. 

The report raised the question of 
whether the price of the airplane mav 
be raised- No such plans are repotted, 
but the question is under studv. 

Fairchild considers the price— about 
5600,000 for tlic basic airplane— as now 
falling in the bargain class. 

According to Boutellc's letter: 

. . Al/hcn the corporation at- 
tempted to adapt its heretofore suc- 
cessful production methods to the 
Dutch drawings and designs ... it ran 
into unforesee-abic delays and problems. 
This involved large expenditures for 
h'airchild engineering and tooling, in 
addition to costs incident to dclavs." 

Aviaiion \\'ei:i; learned that Imir- 
child encountered problems such as 

• Dutch drawings were oriented to the 
Eiiroirean hand-built system. With 
master craftsmen available at relativclv 
low cost, Dutcli could cut and fit tlie 
airplane together by hand and needed 


less precision in drawings. Fairchild 
tan into trouble trying to build pre- 
cision tooling for U.S. mass production 
which uses a minimum of hand work, 
• Drawings varied among different 
stages of the design and finished parts 
sometimes failed to match, Fairchild 
might have waited for a complete set 
of one airplane drawings, but there was 


Carmichael Reigns 

Washington— I. H. (Slim) Carmichael, 
fonnet pre.vidcnt of Capihil Airlines, re- 
signed as board cliaimian and director 
last week "for personal reasons" after 29 
years with the companv, 

Carmichael was named Captal presi- 
dent in 1947 and launched a broad scale 
program that pulled the carrier into a 
profitable operaHon after several vears 
of extreme financial difficulties. lie lost 
the presidency last year after Capital 
again slip|icd back into the red. 

In a formal acceptance of his resigna- 
tion, tlic airline's directors expressed 
“deep regret" and paid tribute to Car- 
michael for his significant contribuh'on 
to the company. Carmichael made uo 
annonneeinent as to his future plans. 

Carmichael was elevated to the |)osi- 
tion of board chairman last vear when 
former US-AF" Ma(. Gen. David Baker 
was elected to replace him as president 
and chief executive of the coinjjanv 
(AW July 29, 1957, p. 39). 


danger the airplane would then have 
appeared too late for American market. 

• Conversion of measurements from 
metric to U.S. svstcni caused addi- 
tional labor. 

• Language barrier hampered commuiii- 
eations between the two companies. 

Fairchild reported a first quarter loss 
of almost 52 million, but bad predicted 
a profit by year end. Previously, total 
F-27 write-offs were estimated at 515- 
20 million. Last year the company 
vvrotc-off 58.7 million of tliis total. 

Sales figures for the l''-27 have tended 
to Suctuate because of the problems 
encountered by the prospective buvors. 
usually local service lines, in raising 
funds. F'airchild reports prospective 
buyers for 180 airplanes, but a large 
share of these are not firm. 

Latest count for firm sales is -49—35 
to U.S. carriers and 16 to foreign. This 
figure seems to approximate tlie amount 
specified in F'aitchild's 1937 annual 
report where F-27 deposits are carried 
as a current liability under an item of 
“advances on commercial sales con- 

This figure totaled $5,176,074. As- 
suming a 10% deposit on eacli airplane, 
it would account for about 50 airplanes. 

AA'all Street financial specialists sav 
that the future of tlic F-27 is heavilv 
riependent on the Guaranteed Loan. 
Thus far. Piedmont with eight air|)lancx 
and Bonanzai with six have had such 
loans approved. West Coast Airlines 
is preparing to take deliverv on the 
first of six F-27s ordered, but as of now 
has obtained no Guaranteed Loan. 


AVIATION WEEK, July 28, 1958 




Board Proposes Pilot-Trained Engineers 


B>' L. L. Doty 

\\'nsliington— An iiincTgcncy jitcsi- 
(Initiiil boiird organiztd (o tty and'scttlc 
llic bitter coiitro\crs\ t)ct\vecii nirliiic 
|)ilu(s and fliglit engineers oset crew 
CMiipIcmciits rtcomiiiendfd last neck 
lliat third ctew members on turbojet 
liniisports heeomt pilot qualified. 

Althimgli the board's iiroposab are 
not legalh binding on any party, such 
reenmniendations ate seldom ignored 
and are expected to set a pattern (or 
future negotiations by U-S. carriers. 
Under the board's rcconimcndalions. 
based on a dispute invohing Kastern 
.^ir l.ines. flight engineers would con- 
tinue to sene on piston-engine and 
turboprop equipment without flight 
training and would be given an oppot- 
tunitv to qualify as pilots if assigned 
to turbojets. 

'Ibe long-sbinding feud between the 
.Sir Line Pilots .^ssii. and I'liglit l''.ngi- 
na'rs International -^5sn. on the third 
cres'' member issue has threatened a 
dilav in tlie introduction of jet oper- 
ations into scheduled sersice by U. S- 


Why the Decision 

In outlining its reasons for eliminat- 
ing the engineers' position on turbojet 
.lircraft. the board found that increased 
speeds and altitudes will introduce ad- 
ditional problems of a piloting nature 
while curtailing those of the mechan- 
ical nature. 

It said that "svliat the pilots need is 
someone who can alicve them of some 
of their inmimerablc and important fi\- 
iiig duties, w ith the purpose of not only 
making Ihcit workload more tolerable 
Inrt. mote important, of proninting 
s.ifelv." 

Ibc issue first came to a bead in 
I9s() when the pilots union announced 
its decision to demand that all crew 
members on turbine-powered airaaft be 
qualified as pilots (A\\' Nov. 19. 19s6. 
p- ?9). Since then, the engineers have 
conducted a heated campaign to retain 
their stains quo in the cockpit. 

During the last year, the engineers 
have siicccssfulls signed contracts with 
Pan ,\nicrican, .American and Trans 
World extending their job rights into 
jet operations. I'hc contracts imme- 
diatclv drew a warning from the pilot? 
that no jet transports would be Sown 
bs .^LP.^ members unless at least three 
pilots arc assigned to each aircraft with 
or without flight engineers (.\W March 
II, p. M). 

'Ine hoard's report, which has been 
approred by President Pisenhower, does 
not constitute a settlement of the strike 
threats against Kastern. In January. 


both unions voted to strike but action 
was deferred bv tlie creation of the 
emergency board througli executive' or- 
der of the President. 

Now. both onions are required to 
negotiate with Kastern during the next 
■sO days after which the; ate free to 
strike if no settlement is re-aclicd. 

I’hc board's report is construed by 
most observers as a v ietorv for the pilots 
union. However, ALPA President. C-N. 
Savon, said in Chicago that the report 
C.iils for comprehensive study before 
determining the union's position on 
the tecommendatioiis. Saycn did imply 
some satisfaction with the report by 
adding tliat it "non becomes the rcc- 
ammendations of the Preside-nt of the 
U.S. and, therefote, carries great weight 
and must be carefully considered." 
Engineer Opposition 

George R. Pettv Jt., president of the 
flight engineers, promptly rejected the 
report bv stating that "vve will accc|)t 
no findings on the aevv complement is- 
sued by tfic board.” lie branded the re- 
port "incredible and fooli.sh." 

'Iberc is no doubt that the board’s 
decision is a sharp blow to the flight 
engineers’ union. ‘I he union has been 
strengthening its position for several 
vears to meet the anticipated decline in 
cockpit jobs during the inituil stages of 
jet transport operations. 

Wlicthcr it will sunivc llii.? setback 
will depend entirely upon its success in 
future negotiations with Ihe airlines. 
Civil .\eronaiitics Board regulations 
governing flight engineer requirements 
permit either pilot-qualified or me- 
chanic-qualified engineers so that the 
final decision as to aevv qualifications 
ic.sts with the airlines. 

•According to the emergency board re- 
port. Eastern officially maintained a 
"hands-off, neutral policy." W'ith few 
exceptions, the carrier took no position 
over the merits of mechanical versus 
pilot-trained flight engineers, according 
to the board. 

Some obseners feel there is a strong 
chance that the engineers union, as a 
result of the decision, min swing from 
the Al'L-CIO. of which .M.PA is also 
an affiliate, to James llolfa's Interna- 
tional Brotherhood of I'c.misters which 
recently announced it would try and 
unifv labor within the ttan.S|)ortation 
field. 

Such a move vvmild be tlic result of 
an earlier recommendation hv the .\l''l.- 
CIO that the Plight Kngiuects Interna- 
tional .Assn, merge with the .Air Lines 
Pilots Assn, so that the flight crew 
would be "coordinated into one organ- 
ization." .ALP.A has accepted this de- 
cision but P'Pil.A has resisted it, not 


wishing to lose its identity as barg.iiiimg 
agent for the cngintx;rs. 

In no way did the board spell an end 
lo P'PJ.A. One of it' retominendalions 
was that the flight engineers, acting 
lliiougli their union, enter into discus- 
sions "promptly" with .\LP.A members 
for the purpose of reaching an agree- 
ment on their respective contract 
seniorilv provisions. It urged that the 
two unions "jointly" approach Kastern 
as a means of working out the necessary 
revisions of these contracts. 

'lire board stated that I'KIA's fear of 
submersion is "not unique" and added 
that other small unions have found ways 
of safeguarding their interests to ensure 
adequate representation mi governing 
bodies and negotiating committees. 

'Ibc board’s recommendations sug- 
gest that flight engineers who serve on 
turbojet aircraft be requited lo qualify 
.IS pilots to the extent of bolding a com- 
mercial license and an instrument rat- 
ing so that they would be capable of 
flying and landing the aircraft in case 
of emergency. 

Might engineers serving on piston en- 
gine aircraft and turboprop equipment 
would coiitinnc to do so witbout meet- 
ing pilot requirements. 

Who Poys 

I hc rejjort .said that "a flight engi- 
neer taking such pilot training will pie- 
sumablv do so on liis own time, al- 
though at company expense. ” It added 
that if the engineer chooses to be 
trained as a pilot, his seniority on the 
engineer list should continue to acaue 
foi sufficient time to assure him job 
protection. 

'I bc board placed primary considera- 
tions on safetv and said that the bitter 
dispute between the pilots and engi- 
neers' union impinged upon the safety 
factor. It point^ out that the friction 
and antagonism between the two organ- 
izations has grown as a result of the 

Ihe board empliasizcd that the role 
of flight engineer is that of "assistant 
to the pilot " and that the responsibility 
for the command of the aircraft rests 
with Ihe captain. It noted that safety 
objectives sought bv the Civil .Aero- 
nautics Board in 194-S when the flight 
engineer rcquia'incnt was established 
has been substantially achieved witli 
either pilot-qualified or mechanic-quali- 
fied engineers. 

It added, howcvei, that the friction 
between the two unions has a "tend- 
enev to ptcclnde that degree of coopera- 
tion which is vital in operations as 
critical as that of flying airplanes in 
the air tnins|)ortation industry." 

Two boards were established by the 
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President, one to handic the .ALP.A is- 
sue and one the b'KlA issue, llovvcvci. 
both boards were composed of the same 
members, lliey were David L. Cole, 
cliainnao, Saul W allen and Dudley K. 
W biting. All three have a long record 
of mediating labor di.sputcs. 

The Ixxird was created in Janiiary 
and convened in New York on h'eb. 
il. The board requested and received 
from the President five SO-dav exten- 
sions of the time specified in the exec- 
utive order for the board to make- its 

The lioard reported that it met with 
the jjatlies jointly And separately in an 
effort to bring about settieincnt at the 
conclusion of hearings but added^ 
"these efforts were not completely sue- 

SHORTLINES 


►Condor Lnftreedcrci GmbH., a West 
German charter airline, has |)nrcliascd 
(wo Convair 4-10 Metropolitan airliners. 
Condor, based at Hamburg, will^start 
flving as an independent charter carrier 
Liter this month, serving European trav- 
elers en route to Mediterranean and 
other tourist centers. 

► I'lie Flying Tiger Line reports that 
air freight revenues for the first half 
of 1958 were 10% higher than those 
for the same period of last vear. Reve- 
nues of S5.27S.567 were reported as 
compared to S4.75fi.778 for the first 
half of 1957. June air freight a'vcniics 
were S905.180. a gain of 24% over the 
June. 1957, revenues of 5731,599. 

► Rcal-Btazilian International Airliners 
has transferred its U. S. headquarters 
from Miami to Chicago. In announc- 
ing the change, Captain Linneu Gomez. 
Real president, cited the "growth of 
both passenger and cargo traffic be- 
tween Chicago and the expanding mar- 
kets of South America” as the reason 
behind the transfer, 

► TSA-Tianscontinental S. A-, inde- 
pendent Argentine airline, is scheduled 
to begin international operations in inid- 
Aiignst with service between New York. 
Caracas. Rio dc Janeiro. Sao Paulo and 
Buenos -Aires. TSA will operate on a 
three flights per week schedule using 
I.oekhced Super II Constellation air- 
craft. The airline has on order a S20 
million fleet of Convnir 880 jet air- 
liners scheduled for delivcrv in 1960. 

► SAS, Scandinavian Airlines System, 
reports that it carried 29,500 lb. of air 
freight on its polar route from Los .An- 
geles to European points during June. 
Tliis represents a 50% increase over 
tlie previous monthly record. 


AIRLINE OBSERVER 

►Airline common stocks listed on the New York Stock Exchange continued 
to hold close to 1953 highs last week although price gains fell snort of those 
registered by tlie market generally. Strength of airline stocks was ascribed bv 
some traders as a normal reaction to heavy buying of leading industrial shares 
following rea'nt reports of favorable business developments and rising .steel 
operations. 

► American Airlines has determined that descent of its 707 jet transports 
should begin about 120 nautical miles from the aiqwrt when no holding 
is involved. Desirable rate of descent for landing at niaximnin gross weiglit 
should be 1,000 ft. per minute at 300 knots indicated airspeed from 30,000 
ft. to 28,000 ft. Thereafter, descent should be about 2,500 fpni. at an 
indicated airspeed of 335 knots. 

►.Available seat miles offered by the domestic trunklines in June totaled 
3-64 billion, an all-time high. However, percentage of increase during the 
month over June of last year was only 11.7%. the lowest rate of inacasc 
in this category recorded in recent vears. 

► Lockheed Aircraft Service International, Inc., representatives arc discussing 
with Mexican govcnimcnt officials a basic aviation program that may involve 
the constniclion of the first comjdete transjsort overhaul base in Latin 
America. 

►North Central Airlines has signed an agreement with Continental Air 
Lines for the purchase of five Convair 340 aircraft with delivcrv to begin 
in January. North Central plans to raise S3 million for the fleet through 
the sale of equipment trust certificates. .An additional S2 million working 
capital loan is being worked out with Northwestern National Bank of 
Minneapolis and the Irv ing Trust Co. of New York. 

►Chicago Helicopter Airways is drawing close to its goal of to]>ping 100,000 
passengers for the year. During the first six months of 1958, the airline 
carried 47,862 passengers as compared with 15.471 for the same period 
last year. 

► East Germany’s civil jet transport plane, the Baade BB-152 (AW Muv 26. 
p. 42). is scheduled to begin flight tests in August. 

► American Airlines is conducting a six-.stage training program for Boeing 
707 jet lrans]>ort pilots. The program, involving a total cost of approxi- 
mately S2-S million, includes a home studv familiarization course, ground 
school, flight simulator, in-flight training, conqsanv sjsccializcd training and 
first scheduled flights with observen. 

►.Aquilii Airways, one of Britain's independent airlines, will cease operations 
Sept, 50- The company, a subsidiary of Peninsular and Oriental Steam Navi- 
gation Co., ha.s operated Solent flving boats between Britain and Lisbon 
and Madeira. 

► KLM Royal Diitdi .Airlines and the Soviet airline, Aeroflot, last week 
began direct wxrekly service between Moscow and Amsterdam under the 
temis of a recently signed bilateral agreement between Russia and tlie 
Netherlands. 

►Civil Aeronautics Board last week authorized Continental .Airlines to flv 
nonstop between Dallas-Kort W'orth and Midland-Odcssa, Abilene. Amarillo, 
Lubbock, El Paso, Albuquerque and Santa Fe. Trans 1'cxas was authorized 
to fly nonstop between Dallas-Fort Worth and San Angelo, Texas. The 
authorizations were voted tentativelv in the Dallas to the West Coast Case. 

► Air Traffic Conference decision to eliminate the $5.00 penalty clause of 
the iioshow control plan on August 12 and to drop the reconfiimation mling 
on Dec- 1 has been approved the Civil Aeronautics Board. Chances are 
now strong that the conference will agree to a noshow- program similar in 
context to American Aiilincs’ verification plan (AW Jiilv 21, p. 29). 
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a new small, powerful, light-weight 


Tfouf c 






^EMC^ ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

«I2 W««2«ff»HOn 8oul*rcird, lot Ang«l.i ]6, Calitcrmia ■ Ultphent ICpiAlic 3 018 I 

OiSIONIRS ANR MOOUCIRS OE MOTORS, LINEAR AND ROTARY ACTUATORS . . . IXCLU5IVIIV1 


EEHCO is able to quickly design, test end develop new molois lor special requirements 
in new aircraft and missiles because it has had years of eiperience specializing In this 
field. It makes nothing but special motors and actuators lor airborne applicalions. 
General acceptance of EEMCO products by the industry has resulted in the recent 
completion of another extensive addition to the EEMCO plant. These added facilities 
can work to your advantage. 


FOR EEMCO MOTOR TYPE D-1026 




Hefpl'ng Hand for the Navy's Air Arm — Kaman HU2K-1 

The most delicate job in the free world is entrusted to the men of the United States 
Navy, They must demonstrate to those who would extend the iron curtain that wo 
have not mothballed preparedness. They must also teach the kids in the shadow 
of the iron curtain that fists clenched in defiance can also hold a baseball. Much of 
this assignment falls to Naval Aviation which maintains an endless global vigil, 
yet stands ready to rescue and evacuate injured. On these important missions 
Kaman utility helicopters extend a helping hand to the Navy's Air Arm. 


THI Kama// AIRCRArr CORAOSATIQN 


BLOOMMELO, CONNECTICUT 


SPACE TECHNOLOGY 



WADC Explores Lunar Probe Control 


Dj»tou-No\d tcthiiienic for dctct- 
niiiiing \docil\ u;ctor miigiiitiidc and 
direction of a circunilniiiir ptobc vc- 
liidc ha.^ conic out of a iccciit studs by 
Wright Air Dcs clopiiiciil Center's 
I light Control l.aliorators. 

Wright .Air Doelopmcnt Center's 
mialssis. made bv a team of I'liglit Con- 
trol Laborators engineers liendexl In 
George Xenakis, also points up some 
of the precision cnntrol problems in- 
\ol\cd in recapture of a lunar ptoix: 
seliicle In means of a braking ellipse 
approach in which the sehicle slosslv 
spirals into a circular orbit ns a result 
ot atmospheric drag. 

Br.iking ellipse approach retpiires ex- 
treme’ll' |jrceise control of the sehicle 
injection angle or lelociti .it knmch as 
iicll as injection .iltitiule as the sehicle 
enters the cxirth's atmosphere on its re- 
turn leg. lloweser. this technique re- 
quires vastls less fuel, hence fat lower 
ithicle gross weight, than use of retro- 
rockets to decelerate sehicle. 

Precision Return 

I'or esample. assuming that initial 
knmehing velocity sector for a Is.OOCI 
lb. pasload ctiii be controlled to within 
n.om 'dcg. or l.O fps.. W AHC's anals- 
sis indicates that iippro-simattls AOO lb. 
of fuel sumid suffice to correct for 
space di.sturbances ciiccmntered eii 
route, and could bring a sehicle back 
with acceptable precision to permit 
braking ellipse appmacli. 

Hs contrast, use of retro-rockets to 
slow down a sehieie from Afs.OOO fps. to 
an orbiting speed of 2S.000 fps. wuuhi 
itquirc an estiniated fifl.OflO lb. of fuel, 
iiiereasing sehicle gross sveiglit by a 


factor of four, the anals'sis indicates. 

Braking elh|sse apjsroaeli requires a 
means for accnratels delenniiiiiig the 
seliielc's selocits sector (S|H:ed and di- 
rection) relatise to eaifli on the relutn 
leg. Xenakis proposes a simple tech- 
nique which requires onis a stellar fixed 
inertial reference ssstem within the se- 
hicle and iastrumentation for iiie-.isuting 
angles and angular r.iles. I'urtlier anals- 
sb is needed to determine ssliethei the 
extreniels small angulai rates insolscd 
can he mcasnted to the retjnited aexit- 
racy, Xenakis concedes. 

Principles behind the proposed seloc- 
its control system arc the following: 

•Assume a set of orlhogonal axes, X' 
and A’’, ceiitea'd in the space sehicle 
and oriented arbittarily in the plane of 
the Schiele's motion. similar set of 


axes. "X" and "V". is assumed to be 
centered at the earth's center and 
aligned parallel to corresponding axes 
ill the space sehicle. 

Radial distana' between seliielc and 
earth's center is; 

K 

^ Sin Jt 

AA'licre: r is radial distance 

R is e-atth's radius (assuming 
spherical earth i 
R is angle defined by lines 
eomiecting sehicle with 
center of earth and its 
outer edge. 

Radial conipoiicnt of vehicles scloe- 

• _ HR Ji 
'' Sill '13 

.After suitable trigonametric iiuiiiipu- 
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SENSITIVITY OF PERIGEE ALTITUDE 
TO VARIATIONS IN VELOCITY. 

DIRECTION^. MAGNITUDE 
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AS- DEGREES 

ERRORS in obtuiuing drsired litst*|uss nltitiidc iiiiiLHoii uf n 


5 10 15 20 25 30 35 

AV-FEET PER SE COND 

■uring direction nf vehicle’s vclocih w 


btion. vehicle vclocitj vvitli respect to 
e.cTth's cootdiinites (X. V) ejii be tx- 

Miigiiitude of vehicle velocity is ex- 
|ircssed bv; 

System Configuration 

To iitiliic this tediniijue. the ve- 
hicle vvill requite ii svstem containing 
up to thtee star trackers for obtaining 
celestial fixes to nwintain orientation 
of reference coordinate svstem (X' and 
\ ' axes), .\bsolufe orientation of coordi- 
nate svstem is iinniateria! so long as it 
eoes not rotate vvith respect to inertul 

Gyros would be used for short- 
terni stabilization and vvonid be cor- 
rected periodicalK bv star sights. 


Optical means vvtnild he used to cs- 
t-ih!ish a line to the earth's center and 
outer edge, to measure angle 15, and to 
meaisorc aitglc d relative to ciKjrdiiiate 

Rate of change of these- aitgles, a‘- 
qnited tor velocity vector computation, 
miglit be olrlained using rate gv ms or bv 
clincrentiatiun of angle measorements. 
Relathelv simple ccmipotcr can then 
perform rcc|uired trigonoinetric c-a!cii- 
iutions to establish vclocitv vector in- 
f( irmation. 

Xenakis ciitpliasizes tliat this tech- 
nique is based on a onmlser of assuinp- 
tions vvliicb must Ire analvzeci quantita- 
tivelv to defennint their possible cfFect 
on over-;i!l accoraev : 

• Oblateiiess; Earth is aiv oblate spher- 
oid aitd not a |)crfect sphere, which vv ill 
introduce some error. 

• Ont-of-orhit motion: reelinieme as- 
•vmiies vcbiele motion onlv- in plavie of 


its orbit, neglects the effect of possible 
perturbations normal to tliis plane. 

• 0]>tical errors: I'ccbnique does not 
t.ike account of possible errors arising 
from refraction clue to earth’.s atmos- 

• Otfter Ixxbcs: Effect of nearby celes- 
tial bodies is assumed to be negligible. 

If subsequent detailed analysis uf 
these and instrumentation errors indi- 
cates that the technique is not suffi- 
cientlv- accurate for braking ellipse 
approach, it may prove suitabh; for use 
vvitli letro-rockct braking vviiicli re- 
quires less accuracy, Xenakis savs: 
Atmospheric Braking 

1 he altitude (air deiisitv) and veloc- 
itv at which the circunilunat vehicle 
initiallv intercepts the earth’s atinos- 
pliere. fur anv given vehicle configura- 
tion. determines the total time spent in 
elliptical orbiting lx:forc the vehicle 




MAXIMUM equilibrium tciiiperatnrc dviring braking ellipse lecaphire as fuiietion of fiist-pnss altitude. 
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slows down sufficieiitlv to go into cii- 
cnlar orbit where it remains entirelv' ivi 
flic earth’s atniosphere. 

For example. Wright .-\ir Develop- 
ment Center's analysis sliows that a 
vehicle vvith low mass-drag ratio 

(g!a 

which first enters the earth's atinov- 
|ihcte at a vclocitv of 56,000 fps. and 
,it an altitude of 270.000 ft., will oibit 
foi approximatelv nine davs before re- 
entry into a circular orbit entirely 
within the earth's atmosphere. How- 
ever, if the initial p.ass is made at 220.- 
liOO ft.. rect|)turc time vvouhl drop to 
only 10 hr. 

Deceleration Forces 

.\lthough low-altitude first-pass, with 
attendant short recapture period lias 
tibvious advantages, peak dccelcr.ition 
forces and vehicle tempcratiire increase 
us the 6rst-pass altitude is deaeased. 

l or example, at 36,000 fps. velocity 
and 220.000 ft. first-pass altitude, a 
vehicle vvill experience deceleration of 
o! l.fiG, compared to only 0.2G at 

270.000 ft., the anaivsis shows. Maxi- 
mum equilibrium waif temperature dur- 
ing recapture would be approximatelv 
2.S00I-' at 220,000 ft., compared with 
only 1.900F at 270,000 ft. Temperature 
figures were calculated on the assump- 
tion of zero lift, laminar flow and emis- 
ivity of 0.5, 

Selection of optinnnii fiist-pass alti- 
tude therefore requires a suitable com- 
|)iomisc between ininimuni recaptuic 
time and minimum G-forces and heat- 

Required Accuracy 

Once the desired intercept altitude 
has Isceii selected, a question arises as 
til how accur.iteiy the vehicle's vclocitv 
vector (direction and anipliludcl must 
lie known to approach desired first-pass 
altitude. W.SDC's anaivsis indicates 
lliat: 

• Error of 0.01 deg. in measuring veloc- 
ity vector direction at distance of SO,- 
000 mi. from earth can result in an 
error of 40,000 ft., in first-pass altitude, 
or an error of 20,000 ft. if measured 

20.000 mi. out, 

* Error of 5 fps. m measuring vclocitv 
magnitude at distance of SO.OOO mi. 
results in 30,000 ft. error in achieving 
fi'st-pa.ss altitude, or 10.000 ft. error 
when nicasiiaxl while vehicle is 20,000 

Thus an error of O.OJ deg. in vclocitv 
vector direction, measured in a vehicle 
traveling at 36,000 fps. while it is 20,- 
OflO mi. away from the earth, could in- 
c'e-.ise recapture orbiting time bv a 
f.ictor of five, i.e. from one dav to five 
days. This points up the extreme ac- 
cutaev in velocity vector measiircnienl 
winch is required to make br.ikiny 
r'hpse approach fc.isible. 



Iivdrogeu storage r-anks between solar sliielcls, Hiid iniclcai rocket engine (at right endl. 
N.3C.-\ says models show the boisic coiiiponciits of an electrical propulsion system but 
empliasizcs they are not intended to be representative of a prototype space craft. 


NACA Envisions Space Ship Design 



Model of future space ship was set up by NACA scientists at .Ames .Aeronautical Laboratory 
to show com|K>nents of electrical propulsion svstcin. From tip to tail: nuclear reactor (at 
tip), follow-ed by neutron shield, heat exchanger, gainiita rav shield, propellant, turbii- 
gencialot (cylinder near middle), long ladiatoi. and. at the tail, two crew- cabins, landing 
vehicle and ring-shaped propellant aceclcratoi. \\ orking fluid from heat exchanger is circu- 
lated through the radiator and excess heat then is dissiiiiiled into space. 



Mach ■ shadowgraph of guii-laiiiiclied eyliiidci shows stroug shock wasv.s generated bv bliiiil 
iKisc and flaied skirt. I he skill is used to give vehicle stabilitv. Shad'-vvgraph was made in 
sii|iersoiiic free flight wind Imiiicl at Ames AcioiiauHciil l.nboratery. 
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takes full advantage of 



TITANIUM1S 




Any doubt in your mind as to titanium's vorsaliiity and 
odaptiihility for forming and fabrication? Thi-n check 
those exampJes from Rohr Aircraft Corporntion, t’hula 
Vista, Californin. 

Rohr is a major manufacturer of aircraft parts and 
airframe components. It uses MaHory-Sbaron commer- 
cially pure titanium and titanium alloys for many of its 
forgt'd and fabricated parts , . . takes full advantage of 
the material’s workability, as well as its high strenglh-lo- 
weight ratio, excellent corrosion resistance and high 
temperature propei'ties. 

May we help you gain more benefit from titanium’.s 
unusual capabilities? Our e.xperienced Service Engineer- 
ing group is ready to assist you. Or write for now bulletin 
on Commercially Pure Titanium. 



MALLORY 


SHARON 


MALLORY-SHARON METALS CORPORATION ■ NILES. Ol-HO 




Integrated producer 


Titanium • Zirconium • Special Metals 



centrifuge eqiii|)|>cd witli liiiiiiuii gondola. 

New French Centrifuge Has 
I5G Initial Acceleration 

Brttigiij. Fraiict-rtfiicli .\ii Force Plnsiiilogical Research 
Center has begun space flight tc.warcli using a liigli-start centrifuge 
as a basic piece ol equipment. 

Centrifuge is .said to he capable nf 15G initial acceleration and 


Initial acceleration sjstenr consists of a |>iston drisrii by coinptesscd 
air cliatge which uimiiids a cable wrapped aioniid -base of centri- 
fuge s-etfical axis. Achon iin|sntts a high initial acceleration and 
geared motor then engages for higher accelerated rotation. I’owet 
is fmiiishcd by a -fs; hp. motor that turns a 19J ft. ann up tii 
77 rpm. or a|spto\iniately IIO nipli. I'ot.il weight of ann Is about 
11 tom with a 716 lb. eoiuiterwciglit. 

tliililie tlie U. S. Navy’s (ohiisville. Pa., centrifuge (AW Mar, 2d, 
|i- 381, the French pilot goiidob docs nnt have a built-in control 
system to overcome siibfect's p.issive response. Coiihtsl room for 
the centrifiigc is located between the roof and the iipisct end of 
die vertical axis. Latter terminates in the center of the control 
rrmm floor for maintenance access. Interior of control room con- 
tains surveillance television, gondola and arm operator eommniii- 
t-Jtioii eqiii|)ment, visual response light panel and Draograpli tor 
cardiology pisrposcs. 

Centrifuge arm incorporates a T\' relay station and a forked end 
that adapts to two different gondolas: one for animal and material 
sbidics and the other for human siihjcx:t5- l-atter cm be positioned 
on its toll axis to obtain negative or positive gravity forces. Inlet- 
cliangc ol gondolas is ateomplished thrnugli use of an oveilicad 
electrically driseii hoist controlled from ground level. 



t monitors subiert duting tests (above). Centrifuge arm 
(below) is equipped with material and animal gondola. 





Feats of Hercules. No. A 




The mighty 4-engine Lockheed 
HERCULES— America’s first Jet Age 
airfreighter — performs cargo- 
handling feats no other plane can 
equal. Press a button and down 
comes the hydraulically-operated 
tail gate of the Hercules, to loading 
dock height— leaving a cavernous aft 
cargo opening that measures 9 feel 
by 10 feet. In seconds, attendants at- 
tach a winch cable to loaded tandem- 
hitched pallets, in readiness on the 
dock. Press another button and 
35,000 pounds of cargo glide inside 
the HERCULES— //I only 40 seconds! 


Airborne, the Hercules climbs 
2,450 feet per minute, fully loaded, 
and cruises at 305 knots. Arriving at 
its destination, this prop-jet giant can 
land and slop within 1500 feet— 
saving extra minutes of precious time. 
Highly maneuverable, it can be posi- 
tioned quickly for unloading. At- 
tach the winch cable, press a button 
—and out glides the whole 35,000- 
pound cargo in 40 seconds! 

If you haven't yet heard all the facts 
about the time-and-dollar-saving ca- 
pabilities* of the HERCULES Jet Age 
airfrei^ter, please write or wire 


Lockheed Aircraft Corporation, GEORGIA DIVISION, Marietta, Georgia 


LOClcIlGGCl weans leadership 

‘The all-mechanical hadlrig/imloacling Ireiglit lor air shipment. Artd a 90% 
system availabie only with the Lockheed reduction o/ idle ground time can be ac- 
HERCULES makes possible a 40% saving in complished by shortening the unloading/ 
manpou’er required to prepare and load loading period from hours to minutes. 
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MISSILE ENGINEERING 


On-Site Loading Proposed for Big Solids 


Bv Michael Yaffcc 

Iliiiitsvilic, Ala.- Taking a aic from 
csh.ililislicd liquid propellant ptcitcdiire. 
Ihinkol Chemical Corp. is pniposiiig 
mi-sitc luiding a.s j sohiliiin to the priib- 
le'm of traiispurting vct\ large and he-J\\' 
solid propellant s'cliiclcs. The *,ugges- 
lioii was recently set before the Defense 
Oe|>jrtment in detail, 

.Mllimigli the problem doc.s not actn- 
alh exist vet. iiniiiy manufae'tnrcrs and 
iogisticiiins arc cominced that luiw is 
the time to shart worrying about pov- 
•siblt solutions. 'Hie first lO.OOn.lb, «)lid 
pn>|x:llant engine has alteadr been built 
and .st-atic tired. Serious thought is )>e- 
ing gise-n to a solid propellant missile 
neighing several hundred tlimisind 
IJDunds and more than 200 ft. hmg- 
imich too big for ordinarv -siacd thor- 
oughfares and me-aiis of transport, (tioii. 

To get atmiiid this difficultv, \\’ilUaiii 
!•'. llaite, chief of proce.ss development 
.if Thiokol s Redstone Division, has de- 
veloped plans lor a mobile propellant 
loading plant. Like today's laigc liquid 
propellant rockets, the solid propellant 
missile vvmdd he carried imlrxidexl and. 
if need be, dis,issembled to the limncii- 
iug area, whcie it would be erected in 
placv and then loaded with pic-mixexi 
solid propellant. 

Site Problems 

,\ssembls and crcctiim of the cni|)tv 
missile Casing evn be c.irried out vvitli 
teclniiques now used in the construc- 
tion of large tanks and will present no 
pioblenis. according to Unite. 'I’he 
selection of suitable launching sites, on 
tlie other hand, could prove difficult. 

Successful operation hinges heiivilv 
on having access to the top of the 
empty, uptight missile shell, several 
hundred feet high. Setting up a cmi- 
vuitional launching complex this large 
would undonbtedlv prove difliailt and 
expensive. One w.n out is tlirmigli the 
selection of locations th.it ate |>artiallv 
snrrcmnded by sheer cliffs of the ru- 
qiiired height. 

.\mitliet and more likelv solution is 
the (ISC of ab.indoned mine shafts, or 
pits, specialty prepared. 

Once the missile casing is in place, 
trucks or trains would .itrive carrving 
the propellant in positive discharging 
containers. I’reniixcd at some minmfac- 
luritig plant, the propellant would he 
in the form of paste ot slurrv, contain- 
ing both oxidizer and tncl elements. :\ 
mobile crane would lift the containers 
fiom the transport carrier and dump 




MOBILITY is key to propuwd svstcni for on-sitc loading of solid |irope1laiit missiles, 
W'elglijiig n|i to .vcvcnil hundred thousand |xiuiid.v, .\pplicatiom shown arc for smaller units, 
but operational scqneiici is flic same; crane carries i>fOi>cllaiit from tisick to blender, 
where it is mixed vsith catalrtt and then pumped into top of missile, llic woilcr on the 
gantry (above) is lacing on the heating blanket sshicli is used in curing the piopcilaiil. 




>T VARIAN 


Beyond the call of duty 


To assure top quality in every Varian Tube, each must pass 
three separate and exhaustive series of tests before it 
passes final mspectiun. First, all electrical characteristics 
are checked. Next, the tube is tested undei a severe vibra- 
tion environment to be sure that it is particle free. After 
d holding period all electrical characteristics are re- 
checked. Only then, when every parameter has exceeded 
speciticatiuns, has the tube met Varian’s high measure 
of perfection. 

This IS typical of the care mvolved in the manufacture of 
Varian tubes ... and one ut the reasons why they are con- 
sideied the standard of the industry. Over lOU of these 
tubes are described and illustrated in oui latest catalog. 
Write foi youi copy today. 


VAR I AN assor 


lliun into ;i iiiiibili; blending unit. 

I'o spe-cd iii> tliL iwoccsa. tin- blender 
ni.iy be u dn.it cvcie unit wherein one 
liiitcli is blending niid disehareing wliik 
llie second is being poured. If rajiurcd. 
more than one blender exiitld be used. 
.\ mobile ran would suppiv the power 
tetjiiited to operate lire blender and to 
maintain tcin|x.nihire control. The sail 
.ilso carries the e.itahst used to set iip 
'i.e.. harden) llie propellant. 

In the blender, the ptc-mixed pro- 
pellant fractions would be mixed with 
the e-Jtiil\sl. derated, and, still fluid, 
pimiiied into tlie top of the missile. 
The propellant would start to set soon 
after enloting the missile casing. heat- 
ing blanket, n tapped aruiiiid tbc cas- 
ing earlier, nonld be iisexl in tbc curing 
and finishing of the east grain. 

■\fter final inspection, llie igniter 
V. mild be inserted, the top cap welded 
on, and the missile would he reads to 
go. TTie whole operation would take 
fioin a fen hours to sesctal davs, de- 
IKiidiiig upon llie sixe of the ini.ssile, 
and would be i.irgeh auloniiitie. The 
job finished, the mobile sans could 
timse on to anotlicr site. 

In the case of a iiuilti-staged missile, 
tile operation nould be essentiallv tbc 
same, except that after the first unit is 
loaded, the second stage is dropped into 
the shaft and attached in place of llie 

^I'he process is then repeated as mam 
fillies as there are stages. .Although the 
SI stem nas dei eloped primarib for 
large, single stage units, it would notk 
as well for nmlti-slagetl missiles or 
smaller single-staged seliiclcs. 

Mil inobihts of llie svstein also gi'cs 


Fiv(‘-Slag«- Rocket Firinj>; 

l-'cmioiiiienl fivc.shigc rockets com. 
)i(iscd of ofl-lliL-.sliclf engines have been 
fired at speeds above Macli Ifi and to 
altitudes nf scscuil linndreds miles in 
Tcscarcli on missiles and sisacceraft. Na- 
tinnal Advisors- Connnittee for Aero- 
nautics rc|x>rted. 

l-'ise-stagc rocket consists of an lloncsf 
Jnini, two Nike boustc-is, a Kccniit and 
a 'I'-S? and is an c.stensiun nf a icscarcli 
fccliniqiic pioneered bs N.\C.\ in 194A. 
lloii/nnhil bcaist-glide aircraft trajectories 
arc sinnilatcd bs firing the last three 
stages ill rapid snccessiuii just aftei vehi- 
cle |iasscs peak trajectory. 

Similar rocket, c.illc-d Jason and using 
the same fis-e stages, is being used in 
Opciatioii Hardtack to measure radiation 
|iatterns and other cITects of outmf. 
atmosplierc nnelear blasts i.VAA* Julv ”, 
p. 26). NAC.\ version is 55 ft. long, 
neighs T.OOfl lb. and c-arrics 30 Ih. (las- 
loud. TTriiigs have been from lainglev 
.Aeroiiaiitieal taiboiatorv 's I’ilotlevs .Air- 
craft Research Station, AA'allops Island, 
A'a, 
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Parallel Missile Production Lines 

Jupiter and Redstone ballistic missiles arc in jiirduetion on jiaiallel lines (abovel at 
Chrssler-Opcratcd U. S. Army Michigan Missile I’lant near Detroit, Jnpitei bonslcr assem- 
blv (Jielow) undergoes in-plant test. Ileas-y presses can be seen in background. 



il tlie adsaiitagc in safety compared 
ssitli a large, fixed .site, propellant liiaci- 
iiig plant ssliicli would be more \ulner- 
aliie tn irombings nr sabotage. If tlic 
iiioliile unit sscre knocked nut, the datii- 
.ige to the os cT-all niilitan elTort would 
be less. Oil the other Tiaiid. sy sttni dims 
eiicimiber the solid pnipeliaiit missile 
i.ith unacciistoiiK'd gnniiitl support 
ec|mpiiieiit, even though it is for a 
short time. Relatise lack of such cc|uip- 
mc'iit lias long been an adsnntagc cited 
lo the solid propellant adsiic.itcs. 

This is strictfv a prelimiiiais tspe of 
cpcT.itiim that would ordinatili take 
])l,ice in a plant, the solid acKocates re- 


I'h-, and once tlie missile is hiadcd it is 
in the same texidv .state as current solid 
propellant scliicles. unburdened bv 
propellant support units and with no 
need for countdoss ns. 

In am event, tins is consideted nf 
sieondars iinpurtance. The important 
thing is that when solid icIiitTcs gel 
this big-,md nianv cnginceri ate con- 
siiited thev soon nill-tlies eaniiot l» 
Iiinidled In comeiilion.il means. 

A'atioiis details nf this proposal sug- 
gest its applitntion to the \limitenian 
pio|ect. Imt to date on-site lo.iding is 
still ,i TTiiokol project nitli no gmem 


TOOLING FOR THE SPACE AGE! 



AND CONFERENCE 

SHRINE EXPOSITION HAU 
LOS ANGELES, SEPT. 29-OCT. 3 


I AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVE. 
DETROIT 38, MICH. 




AMERICAN SOCIETY 


OF TOOL ENGINEERS 


AVIATION WEEK, July 28, 1958 





During the next few months the Army’s Iroquois helicopter — the 
Bell HU-IA — will be put through a series of stringent, exacting 
tests. A 6 to 8-piace, turbine-powered utility helicopter, the 
Iroquois was built expressly for fj-ont line duty with the Army. 

One of the obstacle coiir.ses the Iroquois niu.st run is the U. S. Army 
Transportation Aircraft Te.st and Support Activity 1000 hour 
logistical evaluation test. TATSA has developed an accelerated 
1000 hour test progi'am that must be completed in no longer than 
six months. The Iroquois will be flown a minimum of 10 hours 
each day — maintenance and upkeep must be done at night. 
Simultaneously other testing agencies will expose the Iroquois to 
every possible operating condition that may be encountered later 
by using units in the field. 



One of the chief benefits from this testing is the tremendou.s sav- 
ings to the government in providing the services with a tried and 
tested aircraft, fully capable of meeting all requirements for which 
it was procured. The Iroquois has already passed Bell's own e.xact- 
ing tests — proved its worth as a waiTior. Completion of Army 
testing will insure that the U. S. Army has in the Iroquois today’s 
best and most advanced heiicopter. 



FORT WORTH, TEXAS 


SUBSIDIARY OF BELL AIRCRAFT CORPORATION 



Astronautics Plant Gears to Space Role 


San Diego— A.'.trmuuitics Division of 
Ciniviiir (k'clicati.d il.s new Kc.irnv Mcvii 
facilifv recently, a S-tO million estnhlisli- 
nient dcvigiictl and gc-.ircd to concep. 
tioii and prodncHoii of .Atlas iiitcrconti- 
iieiital ballistic missile and the vpaee 
veliide.v wliicb will follow. 

I’liilosopliy behind the .\stroimufic 
l.ivoiit «-.n dictated bv the plant's miv- 
w>n, (.\\V May 20, l9i7. p. ?;i. and 
was carried onl hv .irciiiteet-enginecr 
firm of Pereira & I.iickman. McNeil 
Construction Co. held prime construc- 
tion contract, cost of wliicli approxi- 
inatctl S20 million, and funds were 
Mip|)lied bv Convair. US.M' has ap- 
provimately am.tlier SIO million in 
tooling ,ind some test facilities. 
Convgir Commended 

Principal spc-.iker at tlic tlcdie.itiiai 
ceremmucs was Dr. llugli I,. Drvden. 
Director of National .Advisors Commit- 
tee for Aeronautics, who commended 
Convair for its work in manned aircraft 
as well as its efforts. iiicUidiiig invest- 
ment of its own funds, in missile ptoi- 
ccts such as MX-T"-!. 

lirvden cmpliasizcd that with space 
travel now coining to the fore, and with 
the niagnitade and complexity of prob- 
lunv involved, a national s|>ace |jro- 
gram will have to be foniuilated vvhieli 
will have fnllc-st support of the .Ameri- 


can people, government adminivtraHou 
and Congress. 

In its role as a restareli ageiicv'. 
N.ACA CTtrrcntlv has a large proportion 
of its facilities and personnel working 
on s|3act flight prnhleins. Dr. Dndcn 
said. 

M'hilc much basic research and de- 
velopment can be accomplished bv 
agencies such as NACA, Dr. Drydeii 
said he Isclieve.s it still will be the job of 
industry teams to design and construct 
the space vcliicles themselves for cucli 
a|)pIieation, such as is being done now 
in the Dviia-Soar program. 

Dr. IDrvden added that while the new 
National Advisors Spaa' Agenev , which 
is to be bnilt around N.ACA, could un- 
doubtedly cventnallv recruit the talent 
and build the facilities to do all the 
work involved under its title, the time 
and financial outlav required would he 
out of line. Instead, he said, he feels 
that NAC.A scry effectivclv can eon- 
tract with existing urgani/ations which 
have trained scientific teams and facili- 
ties. to accomplish tlie required work. 

New types of engines are ntX'ded. 
Dr. Drydcn said, for space flight, and 
new sources must be devchi)jcd for in- 
ternal power diiting flight. .Although 
design and development of very large 
thrust chambers on the order of a nnh 
lion pounds of thrust i.s lieiiig initiated 


mm, it is not neassarv that Hie U.S. 
wait until these propulsion units are 
available, he claimed. Combinations of 
todav’s tlinist cliainbers with several 
iiuiidteds of thousands of pounds cif 
tlinist each can lx.' accomplished effec- 
tively to get the large aniounts of power 
required for space work initi.illv, the 
.'pcaker contended. 

Research Effort 

Sisiee ptogianis proposed for N.AS.A 
arc tlirec-fold. according to Dr. Drydcn. 
starting with adequate research effort 
on problein.s of ,s|jacc tcciniologv, de- 
velopment and use of iininanncd vehi- 
cles capable of carrying the desired sci- 
entific data gatlicring apparatus, and the 
development and ordtrlv use of inaii- 
tarr}ing vehicles in the exploration of 

Press representatives were shosvii 
through the rceeptiun center area and 
through a sample of the engineering 
Iniildiiig. a pirt of the production build- 
ing. 

High bay section of the niainifac- 
luring faciiitv where missile final assem- 
bly is accomplished w-.is kept closed for 
security reasons. 

.Also viewed were the reseatcli and 
development engineering laboratories, 
plus such other facilities as the centri- 
fuge which is cajiable of reproducing 
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NORTH AMERICAN AVIATION, INC. & PHILLIPS PETROLEUM COMPANY 


INTRODUCE 


ASTRODYNE, INC 


In the formation of Astrotjyne. their new jointly owned 
( i>rjii>ratioii. North Aineritaii Aviation and Phillips Petro- 
leum Company have brought together two broad back- 
grounds in rocket [iropellants and rocket hardware. 

From Phillips comes atb aiiced research and manufactur- 
ing experience in solid prupellunts and JATO units. From 
North American comes demonstrated cotnpetence in missile 
stslems design and the manufacture and fabrication of 
America’s largest rocket engines. 

And from these tw o major companies comes Astrodyne's 
kc\ leadership, teamed to manage America’s major missile 
jirojects. 

Todav Aslrodt ne has the ex}>crience and the facilities to 
design, develop, and inanufnctnrc complete propulsion sys- 
tems. extruded anti cast propellants, rocket engines, missile 
controls and hardware, boosters, gas generator charges, and 
auxiliart pow'cr units. 

Imjuiries are welcomed on any jihase of the solid-prupel- 
lant field— from preliminary design to <|uaiilily production. 
Astrodv.ne, Ixc., McGregor, Texas. 




John E. Gibbons, Vice President, King Fifth Wheel Co., tells . . . 

Why we chose General Electric to vacuum- 
melt the super alloy for these jet engine parts 


“King Fifth Wheel cold-forms rectangular bar 
stock into rings for after-burner sections, rear 
frames, and other jet engine parts. We were using 
Rene’ 41,* the strongest vacuum-melted high- 
temperature alloy that can be formed, forged, 
and welded. 

“But, we were running into trouble in the 
rolling operation. And rejects were raising cain 
with our delivery schedule. So we called in 
another supplier. General Electric — the original 
developer of Rene' 41 vacuum-melted alloy. 

“G.E. supplied us with material of consistently 
high quality. And, their engineers worked closely 


with us to help iron out fabrication problems. 
Today, thanks to the General Electric vacuum- 
melting service, we’ve cut rejects to a minimum 
. . . and we’re making on-time deliveries of a top 
quality product." 

Whatever vacuum-melted alloy your speci- 
fications call for, you too can profit from G.E.’s 
experience and technical know-how in the field 
of high-temperature alloys. For facts about G.E.’s 
vacuum-melting and engineering services, write: 
Metallurgical Products Department of General 
Electric Company, 11107 E. 8 Mile Road. Detroit 
32, Michigan. •Trademark of the General Eleclrk Co. 


Tigress Is Oor Most Impori^nf Ptodud 

GENERAL A ELECTRIC 


lOOG acccknitiimi siiniiltiiiKoiuh «il1i 
other ciivitoniiiciilal contUtiom. 

Astronautics 20-bui!ding eoiiiplcx is 
located on 2i2 acres on Seamy Mesa, 
neat Montgomery l''ield. 10 nii. north- 
east of San Diego. I'loor area totals 
mote than 1.22(5,000 scj. ft., which 
factorv accoiiiiting for sTO.OOO. engi 
neeriiig laboratories. 292,000, engineer- 
ing and administration buildings II T. 
"00 each, phis other structures. I’lant 
has more than S5.000 sq. ft. of window 

KmploMiienl ,it .\stronantics will be 
increased from present S.200 to about 
9.000 by scar's end. Of the Astronautics 
personnel, a large proportion are off- 
site, that is a«a\ from cither the main 
San Diego plant, the Astronautics plant 
itself or the San )>icgo area. 

|. R. Dcinpses, recently elected a 
siec president of Convair Division of 
Ceiienil Duiamics. is manager of Astro- 


Spacc Man E>aluation 
Begun in Mountains 


San .Antonio— lixiierimciila! group 
from the .Air l''orce School of Asiation 
Medicine here is living and working at 
high altitudes in the Rockv Moiuitaiiis, 
eoTlccting data wliich will hclj) seleet 
the first man to go into space. 

Living at the 11,000 ft. level on Ml. 
I-Aaiis in Colorado, the grou]} will climb 
10 H.200 ft. to set ii|) a mobile labora- 
tcirv and pressure chamber. In a -12-day 
|)ro|ram, the US.Ah' scientists and tech- 
mcians will perforin dailv physical ex- 
ercises. siidi as running and climbing, 
and reenrd ttieir pinsical reactions to 
Mich exercise al high altitude. 

Data from the inouiibiin expedition 
«ill be added to information collected 
during three months of physical condi- 
tioning and testing here at the School 
of Aviation Mc'dicine. .After they return 
to tile school, niaiibers of the group 
will go through tests in the space cabin 


Cabin tests will He used in determin- 
ing the age, physical condition and 
person.iliti' of the type of man best 
Miited to tr.nel in space. 

Mountain trip has several goals, lire 
information gatliered will ciintrihiite to 
(he decision on the best type of man to 
send into space. AA’hilc gatlicring this 
data, tlic group will also try to find «‘ays 
to increase time of consciousness after 
lo.ss of oxygen at extreme altitudes. 
Members of the group also arc prepar- 
ing thcmselscs phssically and mcntalh 
for later tests here in the space cabin 
simulator. 

'llic group is beaded by Dr. Bruno 
Balkc and Dr. James A. Gre-en of the 
Department of Physiology and Biophys- 
ics, and it includes fisc enlisted tech- 
nicians 


RESEARCH 




DEVELOPMENT? 


I 


put the 

ETT TECHNICAL CENTER 

to work for you. 


Here'S a Sample of Kelt Ability 

The Kett hydraulic actuator controls 
the position of jet engine variable es:- 
haust nozzles. The actuator develops 
a force of over 2,200 lbs. and has been 
tested for 20,000 cycles at 4,500 psi 
operating pressures and at tempera- 
tures up to 600° F. It is completely 
sealed against external leakage and it 
has a special locking device incorpo- 
rated as a safety measure against 
hydraulic failure. 

How Kott Can Serve You 

The hydraulic actuator described here 
is just one example of the resourceful- 
ness of Kett scientists, engineers and 
technicians. This staff has successfully 
completed a number of important stud- 
ies and projects in the aeronautical, 
nuclear, electronic and mechanical 
fields. Complete facilities for Research 
and Development work as well as for 
the production of pilot models are available to you at 
Kett. You will find here the experience and trained per- 
sonnel to help you develop a new product or to modify 
or improve your existing products. We welcome a dis- 
cussion of your problem. No obligation, of course. 





ETT Technical Center, Inc. 


NO a e AC M 


AVIATION WEEK, July 2S. 





AERONAUTICAL ENGINEERING 



NATO Studies Northrop N-156F Design 


B\ Russell Ilavvkcs 

Ixjs Angeles— 'I'liat llie liiglicst pussi- 
l)lc figliter perfcinnaiia’ sloes not \ield 
tile best ;iir eleftiisc force is tbe midor- 
Kiiig design pliilosopliv of Northrop' 
\ls6l'. Mach l.s eouiitei-air figlifet 
designed for front-line NATO and 
SihVl'O ait forces (AW April 21. p. 
119), It is the Isi'is of the "slo" 
fighter" concept iio« being serioiish 
studied bv inam U. S. fighter tacticians. 

Northrop engineers sa\ thei could 
base obtained another .> Mach mini 
tier out of -the airplane's ts'-o Cenetal 
Klectric JSs or hairehild (SI engines 
lint sacrificed this to get better reli 
,'biliti- and low- speed performance and 
loner costs. Normal growth of engine 
])erformanci with ex)K'rience is ts- 
IX'cted to put N-lshh' in the Mach 2 
class. It will fls for the first time in 
liilv, 1959. Ihe trainer M-rsion T-sS 
wilt flv in Deecmlier. 195S. 

I'higines around nhich the aiprlane 
nas designed have sonietinics been te- 
|3orted to Innc thnist-to-sveight ratios 
of 8 and cxceptionalK Ion s|jeeific fuel 
eoiisuinpHon. Because of the neight 
sasiiig implicit in these figures and the 
application of a gron th factor of about 
s in fighters. Northrop is .ihic to claim 
|x:rfoimancc for a 12.000 Ih. gross 
weight ratio fighter which is ordinarih 
found only in nindi htrniCT airplanes 


.\ir frame .md engines are designed 
to be prodiieed with a niiniiniim of 
heavy, s|X'eiali/ecl tooling. Northrop 
foresees the N-isfil' built iimlcr license 
ill foreign cimntiies without ads nitage 
III lieavv indiistrv found in U.S. 
Design Philosophy 

Northrop plrilosophv of maxhnnin 
performance in figlitcTs rests on these 

• l''iglifct pctfoniianec has become a 
less hnportant factor in the shooting 
phase of eonilxit fatties than air-toair 
missile perfonnance. 

• .As ]]onorniaiiee' is pushed up near the 
liinits of the slate-of-the-iitt. cost fig- 
ures rise faster than performance fig- 

• Fighter force a nation can sii]3)iort in 
combat or in pe-atctimc is limited hs 
its capital resources and skilled man- 
poner supply. 

Noiflirop engineers argue rhat if the 
last inctcmciit of performance is be- 
coming less important and more costls, 
tliere is some perfnnnaiia' level in e-acb 
new geneiaticm of fighters besoiul 
which development funds ate better 
spent on cutting the total lifetime cost 
of the weapon svstem to save money 
for the purchase of a larger mimher of 
airplanes and su|)|)urt units. 

Increasing range and accuracy of 
air-to-air missiles and better earlv warn- 


ing sv stems arc making strength of 
immheis more inipoitanl than maxi- 
iiium fighter [Krfonnauce. N'umlxir of 
fighters which can aetnally he put in 
the air against incoming raids is eon- 
trolled hv total airplane cost, ratio of 
the air|)laiie's logistie rec|uirements to 
logistic ea|xicitv, availability rate (|>cr- 
cenlagc of total force wkieh evm he 
pill in the ait at a given time) and de- 
gree of viilner.ihilitv on Ihe gromid to 
eneniv action. A'nlncr.ihilitv hetvveen 
missions is an especiallv important fae- 
tor because of its effect upon attrition 

Operating Costs 

Operating and maintenance costs 
are M'-i to SOT of total cost over the 
four-year competitive lifetime of the air- 
plane and are closelv iclatcd to logistic 
ra|iiirements. availability and uilitet.i- 
hilitv. Cimiplex, delicate sv stems of 
ptesenf maximum performance fighters 
are mirehable and difficult to main 
tain, lliis hurts availabilitv and de- 
mands manv mim-lioiits of skilled inaiii- 
teiiauce; heavy, speeiali/ed checkout 
and repair ei|ui|)ineul and large stiiels 
of spare parts. I'hexe .ilmig with heavy 
fuel reqiiiicineiit strain logistic capacitv 
and re-strict Ihe miuiher of airplanes 
which am be sii|3ported in combat. 

Maximum perfonnance fighter is de- 
|jrisex! of strategic mofrility and made 
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very vulnerable to eneinv action by; 

• Dependence on heavy logistic su|v 
[lort which tics it to the end of veell- 
defined, c-asilv interdicted supply lines. 

• Need for he-avy, eostiv grciiiid sup 
port equi|)meiit and rare maintenana' 
skills which |)ins the figliter to well 
ecniippcd and staffed penuaiient bases. 

• Need for long runsvavs created bv sac- 
rifice of low speed, low altitude per- 
formance which limit.s the mimbcr of 
acceptable sites for bases. 

Northrop studied the circumstances 
of Mutual Defense Assistance Pact 
countries in light of these strategic re- 
lationships and concluded that there 
was a need for aircraft quite different 
from those being designed for US.AF. 
I’or several years, Allied air forces could 
not he equipped except hv giving them 
seeond-liancl US.Ah' aircraft and writing 
off the cost as mutual assistance monev. 
I 'he economies of Kuropc and .Asia 
were unable to finance or build airplanes 
of equal merit ami it would have been 
(xjlitically and cconoiniojllv difficult for 
U. S. to offer them brand nevw. first- 
line US.Ah' airplanes. .A secondary as- 
|)cct of the giving of used airplanes was 
partial reimbursement of US.Ah' out of 
mutual assistance monev which helped 
finance new equipment for U. S. 

Northrop feels three factors have ile- 
stroyetl the iiscfiiinc's of the used air- 
plane arrangement in recent vears. 

• Growing strength of NATO and 
SIhATO economies enables manv of 
them to provide at least a large part of 
the cash needed to purchase aircraft de- 
signed to their mvn special tequirc- 

• Rising cost of U. S. armaiiiciit dimin- 
ishes this nation’s ahilitv to help atm 

• Increasing demand of U. S. maxi- 
mum pctformaiKC aircraft for heavy 



EJECTION scat planned for N-156F uses 
two stage ptopiilsiuii— cartridge and rocket— 
to jiiiisTde acceleration to get pilot over 
vertical stabilizer at high sjieed. 



56156 i 



TAIL CONE v. jjjnition for engine iii;iiiitenaiice is deiiionstrated on N-156F inock-iip. Tail 
enne is attached at six piiiiits, Kngines are siis|>ei]|led on rails at Inji of fuselage. Nortlirojs 
designed doll) has rails al same height, making it i>ossible to teiiiovc engines nilliont lifting. 
Nnte fuel dump vent m-cr riiddct. 



DUMMY in cfccHon seal shoots skyward from forward fuselage section nf Northrop l'.?8 
traiiiet on sled track at Ivdwjids Calif., during tests. T-58 rear cockpit cnvitoiinieiil 
and ejection system are the same as those in the siiigle-seat N-156F. 
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Iii^istic support, long ruiiwjrs ,iml 
higlilr skilled, rscll equipped mumte- 
miiKO tennis is getting bciinid the ciipn- 
hility of sniiillcr lutioiis. 

So advanced is the teclinologs needed 
to operate and support niavinuini per- 
formance aircraft, that a feu nations 
have been obliged to turn down the free 
gift of Centun series fighters because 
of iiiabilits to keep rlieiii in the air. 
I he Dutch air force reported that the 
transition from Republic F-S-IC to 
1-S41'' caused a 2S'.^ increase in skilled 
manpower requirement because of the 
more adsilnced technology in the later 
version. 'Ibe step up to Century series 
aircraft is a longer one leehnolo|ieaib' 


lli.in Mlied csnintnes have f.ieeel .ind 
uilh the peissible esce-ption of C'.eriiiam 
they may not be able to make it. 

high ranking officer of tlie Ik-lgiaii 
\ir Staff told Northrop. "If we are 
forced to accept inort eoinplicated 
eqiiipinenl. wc will not li.ive as high a 
degree of combat readiness. We can ac- 
cept this or call on the U. S. to help us 
meet our N.VI'O eomniitineiit with 
nieii and resources. Because of the 
higher wages paid and other cost fac- 
tors, this would he far more e\|)ciisive 
tliiin offering us aircraft ue need and 
can support." 

I’uhlishcd estnuates indicate N.-MO 
air forces alone will need over 4.000 


fighters of all eilegories b\ lOhO. 
With \ IsOr, Northrop would abolish 
all-ueather, das and strike fighter cate- 
goties-obviously ssitli the intent of cap 
tuiiiig the largest part of this market 
by offering an all-purpose fighter, 'lae- 
tical fle\ibiiit\ offered bs all-purpose 
approach would appeal to air foree 
eommanders unable to obtain a wide 
variety of special purpose airplanes in 
suitable luiiiibeTs to cmer all possible 
cscntnalities. 

In trying to sell the N-1501' to lor- 
eifii air fortes, Northrop h.i.s faced 
these obstacles; 

• Lsmotional resistance to the idea of 
buying airplanes which cannul fl\ as 
high .ind as fast as first line US.M' and 
Russuiii fighters. Defense ministries 
must justify the equipiiiciit of then 
fortes in terms of n.itional pride and 
high pcrformiiiiee' figures svhich are 
mote imprc.ssive to the las public than 
subtle tactical and strategic advantages, 

• MUed air forces are miaccustmncd to 
billing airplanes still in dcsclopmeiit 
lieeaiisc of tbeir p.ist reliance on scamd- 
band US.M' equipment. 

• I'liitopean manufacturers ate selling 
strike fighters to the same market vsitli 
Ibe active political support of their gov- 
emments. I•'rtnch and Cctman govern- 
iiifiits, [Wtticularlv, have been trving to 
build iiiterdepciideiice, Germany is 
even providing the I'reiich with free 
militarv assistance. 

• Confusion of N-156F counter-air 
mission with that of NATO strike 
fighters is detrimental to sale*s prospects 
of both. Strike fighter is designed 
strictlv fur the- support of ground troops. 
N-l stih' (lutpcrfonns it but is somewhat 
more expensive. Speed and altitude 
liniitations were designed into the strike 
fighters to ensure that they will not be 
drawn was from Army support on purclv 
air force missions, tirouiid attack capa- 
bilitv of N-l 56!' is designed primarily 
to be used against enemy air bases and 
missile laundiing sites. 

DeYelopment Program 

Much of Nortbrop's sales pitch has 
been addressed to the U. S- govern- 
merit. Company officials feel that a 
development program aimed at turn- 
ing out a low lifetime cost airplane and 
financed out of mutual assistance 
monev would result in a weapons sys- 
tem that could be manufactured innier 
license and procured without U. S. aish 
bv Allied governments. Military stature 
of Allied air forces would he increased 
hv introduction of fighters designed to 
their Sjxcial strategic requirements and 
cost or U. S. foreign aid would be re- 
duced. Kndotsenient by US.M'' would 
weaken adverse prestige argument based 
cm N-156F inability to match speed 
and altitude of eontem|vorarv maxinviun 
|)crformancc airplanes. 

Devchi]jinent and transition costs 


MAJOR INTERNATIONAL CARRIERS SELECT 



LORAN 


FOR JET-AGE LONG RANGE NAVIGATION 


LORAN has long been recognized as the re- 
liable. highly accurate system of long range 
navigailon. LORAN is already implemenled 
and in service over North Allan lie and Pacilic 
air routes, with immediate expansion planned 
to cover other important areas, loo. 

Now. LORAN becomes an even more prac- 
tical navigation system, with Ihe develop- 
ment by Edo of a simplified, lightweight, 
piloi-operaleif unit. This compact equipment, 
weighing only 26 pounds installed, can bs 
mounted in Ihe cockpil. From it the pilot ob- 
tains directly read line-of-positlon informa- 
tion. without having to consult tables or 
make complicated calculaiions. 

Thoroughly tested in irans-oeeanic opera- 
tion. Edo LORAN has been ordered by Pan- 
.-\mcrican. BOAC. Qanias, Cubana. Air 
France. KLM and Snbena for insiallaiion 
in iheir upcoming fleets of jcl aircraft. 
.Many other inlemaiional carriers have also 
indicated their intention to use LORAN to 
assure precise, reliable long range navigaiion. 



> AIRBOgNC lORAH, 


%i ATR reek. Installed weight 
eleUronic sysitms for Ihe U.S. 


EBO Carporalian 
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Allison Develops Army Turboprop Engine 

Turbii|)ti>p version of new 250 lip. ciiBiuc being developed for U, S. .\niiy by Ulisoii Divi- 
sion of General Motors Cotp. will weigh Ulh lb. and vsill be 59 in. long. Uaif-.scale model 
is cvaiiiiiicxl by Brig. Geo. F. II. Britton, hriuv Director ol Dcvekvpnieiil. and Dr. William 
II. Marh'ii, Amu I5ircetnr of ResemcTi. Iiithojct engine will be used in nbsctvatioii and 
iitilitv aircraft I.W'" Julv 21, p. 26). A turhoshaft version, 55 in. long and weighing 90 lb., 
will i>c used fv Atniv helicopters. Both versions will be mamifachiicd by .kllisnu. 


would be minimized by close relation 
ship of N-156F to T-5.S. Northrop es- 
timates that 825T of the parls in the 
two airplanes will he interchangeable. 
.Aft of the engine air inlets lliete is 
very little elifferemce betwee-n the ait- 
eraft. The fact that they will be tmi- 
niiig along Ibe same learning curve is 
cimsiclcrtd major cost and time saving 
factor bv Northrop. T-58 is already 
fimelcd and will flv this fall. Over SI. 2 
niilliim has been spent on Hie wind 
limnel jsrogram wliicb is now more 
than 60'T completed. Program insolscs 
5,400 hr. of tuimcl time. N-l 561'' will 
need only 1,500 hr. Ivecause of the 
leatning transfer. 

Nottbro)) bus iiisestigateel five dif- 
ferent fire eonttol ss stents for N-l 5()l' 
.Old lias more or less settled on two- 
one simple and the oHier highly sopbis 
Heated. No effort will be made to firm 
lip on one or the other lice.nisc poten- 
tial ciistoinets saty widely in tbe-ir 
ability to maintain comple'x avionics. 
•Msii. military sex:itrity rviling;. dictate 
that semic cotmtrie'S aa' not eligible to 
leccive the most advanced systems. 

fighter designed for service with 
not one but all of the N.\TO and 
SK.ATO coiintiies must ctipe with a 
wide variety of .special requirements. 
Ill Japait, political circumsfances favor 
the use of a tsvin-engiiie fighter Mich 
as the N-156F; public has become sett 
sensitive to human sahies. .\ single 
fatality caused by flic cra.sh of a niili- 
lary aiqilane in an inhabited atexi pre 
eipitates a bad press and causes ugU 
tempered parliamcntarv debates. Nor- 
throp still hopes to sell N-l 561 ' in 


)a]jau despite tentatisc agreement 
inidct wbicli the lapanese would buy 
•mcl build Gtiimmiin bllF-lF. Relia- 
bilitv and .safetv offered hv twin-engine 
design are key falkiiig points. 

German Market 

Northrop officials lliiiik it likely that 
Getmanv will bus N-156F and an air- 
|shuie in' the laickhced F-104 class a.s 
well as the Fiat G.91 strike fighter 
which is alie-adv ordeied. 'ITicy con- 
sider Gennany to he one of the few 
.\lhcd countries with the eetmoniic 
strength ant! technolo|y necessary to 
operate a maximum ptTfonnance fighter 
liire F-104 and also able to afford the 
speciali/atitm inherent in the strike 
fighter concept. 

Tbev belicse Gennanv's strategic and 
|jolitic«l citciimstanccv ensure a place 
tot the N-156F in the air defense 
structure. NimibtT of nnnvays ssliich 
can tx; slretcbcd h) accommodate maxi- 
mum pcrfoniiance fighters is limited be- 
cause West GtTiiiaii gosemmeut hicks 
right of eminent domain. Tliis means 
Cctman air force wnnld he compelled 
to bnv land at the seller's price, regatd- 
Uss of how high, to pros ide a large innn- 
ber of bases. Few c.xisting adequate 
bases svould cal! for relatively small 
enemv effort to be neutralized. Nor- 
throp believes N-l 56F operating from 
small advanced fields cvmld take some 
of the heat off the big Ixiscs hv offering 
a eomparativ clv biird-to-desttoy defense. 

'Ilie Luftwaffe used a similar system 
doting the later phases of W'orld W'ar 
II when US.'AF and R.AF could destroy 
Oennan Iwscs almost at vvill. l.uft- 



BUCKETS 

and 

BLADES 


tooled by 



meons 

RELIABILITY 


The tools we design and produce 
ore used by companies that 
forge, cast, roll, machine and 
grind air foils in oil configura- 
tions. Your inquiry is invited , , , 
our field engineers are at your 
service. 

Thkrm-F.lkc TKic Meters Clo., Inc. 

Ithaca.Nkw York 


CALIFORNIA • FLORIDA • NSW YORK 
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FLIGHT 

CONTROLS 

DESIGN 

SPECIALISTS 

You will guide the develop- 
ment of manual and auto- 
matic flight controls for high 
performance VTOL let air- 
craft Openings in the follow- 
ing areas: Automatic Flight 
Control Systems. Flight In- 
strumentation, Test Equip- 
ment Design. Systems Test- 
ing. Manual Flight Control 
Systems. 

BELL AIBCRAFT CORPORATION, 


LETHAL ZONES 

/A' 





R A N G-E - N Ml 


(Miffe squadrons and mobile support 
units rotated coiitinuuuslvamunga large 
number of small feiii|)titar> bases e,illcd 


"Eiii 


i h'ich \ 


: 1 ( 1 - 


c.ited on straiglit segments of tlie ,\uto- 
Ixilin svstem. 'I he LiiftuafFc continued 
to put up a dangerotis air defense long 
•ifter it should liavc liecn ruined because 
when .Allied reconnaissance discoscred 
Cennan planes at an Kinsata, a raid 



coidd seldom Ik organized before the 
fighters would moie on to anotliet. 
Wlitteser the fighter squadions neut. 
they were preceded bv niglit-drising 
anti-aircraft units and niaintenanci’ 

Northrop foresees the I'liiisatz used 
in N-l s6r squadtonv Its \alue ctmld Ik 

Booster and ground support equip- 
ment of Martin Matador siirfacc-to- 
siirface missile could he conierted to 




Combat Mission 

N-1 s61‘ is intended for air-to-ground 
as «ell as air-to-air annanunit and lias 
7s0 mi. combat radius. Most efEcient 
wav to eliminate encmv air and missile 
power IS to attack it on the ground nr 
cripple its k^istic support. .Abilitv to bit 
target.s on the ground enables N-lifil' 
to provide close support of ground 
troops but speed, range, rate of climb, 
scn’ice ceiling and special fire control 
equipment needed for air intercept 
mission makes it a more e.vpensise air- 
plane than the true strike fighter. 

'■ fighter designed under 


the p 


nf the N-Hfil' i 


.still 


much less cNpensisc and much more- 
easily maintained in coniliiit than one 
designed for the scry ultimate speed 
and altitude figures attainable in its 
genetation. Northrop studies indicate 
that the last sCf increment of perform- 
ance accounts for fill'll of deselopnient 
costs and is usualb obtained bv coiii- 
promisiiig pioductioii costs, operation 
and maintenance co.sts, strategic mohil 
itv. logistic requirements and squadron 
availability rates. 

At the bcgiuniiig of the N-1 56!' 
project, it was appiirent that the new 
design ssamld be eoinpcting agiiinst 
Mach Z aitplaiies. vet Northrop cliosc to 
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The Effect of Nickel 
in Alloy Steels 


Mad) elcniuni in an alloy sted has 
its own parlivular joli to do, and 
Ciidi is indiided with a sjjcdal pur- 
]50sc in mind, h'hai arc some of the 
reasons, s;iy, forusin^' nirkd, rhro- 
mium, molyhdemiiii, vanadium, ant! 
other romponents that apiiear in 
the variou.s analyses? The elcmenls 
in any alloy steel work hoih indi- 
\ idually and as a team. What does 
each one do? In this and suhsetiuent 
(iiseussion.s we shall try to answer 
these (|iiestions, he^innini; with 
nickel, one of the ftiiidamemal 
alUn inji elcmeiu.s. 

Nickel iiKTcascs lou.ehness and 
resistance to impact, particularly at 
low tcm|ierauires; lessens di.st onion 
in <|iienchinir; improves corrosion- 
resistance, It lowers the critical 
temperatures of .steel and widens 
the icni|jcraltire raiiKO for siicccssfii! 

Nickel steels are particularly suit- 
alile for case-hardened parts, such 
as aircrafi-cn^inc jjears and roller 
licarini'.e. .Such steels provide sironst:, 
touj^h, wear-resistant cases and also 
ductile core |Tropertics. 

Advantages ini|)aricd by nidee! 
arc not restricted to (|ucnche<l-aiid- 
teinpered steels. Nickel often per- 
mits given strength levels to be 
oblainct! at considerably lower car- 
bon contents, thereby markedly in- 


creasing toughness, plasticity, and 
fatigue-resistance. Nickel steels are 
therefore highly suitable for appli- 
cations where li(|uid tiuenching is 
not eniijloyed, such as higli-sirenglh 
structural steels used in the as-rollcd 
condition or heavy forgings not 
atiapted to f|uendiing. Products of 
this nature must dcvclo]) sui>erior 
properties after nothing more severe 
than air-t!uenching treatments. 

If you woiikl like to know more 
tilioiu nickel steels, or need infonna- 
lion about other types of alloy steels, 
lileasc fed free to consult with IJelh- 
lehem’s nietallurgisl.s. These techni- 
cians will gkuily ad vise you regarding 
analyses, hcat-treatin.g, machimibil- 
it\ . etc. ^'ou are invited to make use 
of their services whenever you need 

.-\iul may we remind you, too, 
that Bethlehem makes all AI.SI 
standard allo>- steels, as well as 
special-analysis steels aiul the full 
range of carbon grades. We are al- 
ways in a |5osiiion to meet your 
needs proni|jlly and fully. 


BETHLEHEM STEEL COMPANY 



BETHLEHEM STEEL 






BRIDGEPORT PRESSURE SWITCHES 


New bulkhead-mounting Bridgeport Pressure Switches represent true 
miniaturization for your rocket, missile and aircraft applications- 
Ruggedly built to withstand vibration up to 2000 cps - 10 g's in any 
direction. Piston actuator is in.sensitive to vibration fatigue and rapid 
temperature cycling. These compact Pressure Switches can be grouped 
on 1.09” centere . . . and even the heaviest one weighs less than 4 oz- 
Actual sizes are shown above. 


• 20 to 500 psi pressure settings • 2300 psi proof pressure (piston 
bottomed against mechanical stopi • —66° to -i-250°F ambient 
temperature range • Vibration; 0-2000 cps - 10 g’s in any direction 

• Handies combustion gases, fuel, oil, H;0», helium, etc. • Switch 
heads encapsulated in epoxy resin • 20,000 cycles minimum life 

• Weight: .240 lbs., .170 lbs., .150 lbs., (top to bottom above; 

Other Bridgeport Pressure Switches are available to meet your 
specific I'equirements on mounting, electrical connections and for 
jiressure ranges from 2 psi to 3,000 psi. Write for Data Sheet J-207. 




'^e^kaw'-'pltlonj 


BRIDGEPORT THERMOSTAT DIVISION • Milford, Conn. 


iicccpt a Madi I.t »pc;cd limitatiim and 
turn iiuirc of it' dt'clopnicnt effort to 
tlic probltiii of inavinuzing tlie miiiiliCT 
of aiqjlancs wliidi could be bioiiglit into 
action. I.ogicalK. this 'bouUI vicid i 
tigliH-i ait defense. .\ fast aiqilaue can 
defend a uider sector than a slow one, 
but it imist be more tlian tuicc as fast 
to eoicr the same sector as tsso sbmer 
airplanes. 

Custom of designing figlitets to oot- 
jxrforin bomlicts grew out of the pur- 
suit ctme and tail chase tactics needed 
to cut relatise speed and improve hit 
proKiliilit' of gun and imgindcd meket 
armament. 

Obsolete Tactics 

Most fighter tacticians arc cnmiuceci 
that siipersoiiie bombers and guided air- 
to-air missiles Inut made these tactics 
obsolete. I.onger range and seif-con 
tained guidance of modern nir-tn-air 
missiles base nidicalls impreued hit 
|)rohability in forward hemisphere at 
tacks (sec gtapb, p. sS). A sniXTSonic 
fighter Slicked into the aft hemisphere 
of a supersonic bomber mav not close 
to within slinnt range before the Iximb 
rck-.ise line is reached bceanse; 

• Higlit time to the- release line is re- 
duced bs the Iiieh speed of the bomber 
and the use nf” air-lo-groinul missiles. 

• I'igbtex must close to shorter range 
ill a tail -chase apjiroach because speed of 
iiiissik- relative to its target is less on 
an nsertakiiig course tb.in it is on a 
crossing or hcncl-oii cmirsc. 

• ^'it.1l time-distance is lost in turning 
onto the iKmibfr's beading to line up 
the S)X'etl sectors of the tsvo airplanes 
.Old osertake as quickis as pns.siblc. I'liel, 
as well as tinie, is rapiellv ciaisnmed 
during this process. 

• M'idc turning radius of liigli speed 
fighters means pursuit curse firing up 
pniacli mas Iw started ss-itb the target 
iseyoiul the range of airlxirne detection. 
I'liis sstmid call for an cvccllent Cromicl 
Coiilrolled Intercept (CCIl system 
sshich might not be asailable after the 
first few days of attrition in combat. 

I'ngnidcd arnianicnt must be fired 
ssitbin iiarrosv ensel(i|)es of ninge and 
relatise altitude, Rapid closure mc-aiis 
fighter is difficult to plaic within these 
viis elopes and is fliere for such a brief 
])criod that llie luiman pilot is incnpable 
of manemeiing and aiming in the short 
time asailable to him. Onthig the 
firing run. he must he temnsed ftoiii 
(ciiitrol of the air]ilane and retjliiced hs' 
litass-, nnreliablt fire control cs|uip- 
ineiit. Cnided air-to-air missiles alloss 
the firing point to he positioned miidi 
more liioseh in time and space. Pilot 
can lie put Ixiek in the sssteni with a 
large weight sasiiig in the fire control 
-sssteni and an improvement in te- 
lialiilits and cost. 

Creater freedom in selecting tiring 
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Caterpillar power fires Snark... first U. $. Intercontinental missile 


The U. S. Air Force SN.MtK SM-62, the first U. S. 
intercontinental guided niL-ssile. is fired svilh power 
from ill) electric set. developed by Gilerpillar and 
now being sup|>lied to the military. 

The full desigiialion of this specialized power 
unit i-s Caterpillar 60 KW 400-cyele 120-208 voltage 
low-silhouette portable ground support unit wilh 
precision voltage regiilsilioii. 

T//e secret of this unit is the almost instantaneous 
recovery to both applied and rejected loads. 

Other advantage,' found in all Caterpillar En- 
gines include: troiihic-frcc <i|iciatioii user a wide 
rmige of loads: dcpciul;iliilil\ anil lung life; ci oiuiinv 
<if iipcralioii; maiiilciiaiu c ami operation In iiii- 
skilleil peisoiiiiel: ssorlil-ssiile parts and sen ice. and 
the ahilitv to operate on any fuel from JF-l ihroiigli 
No. 2 fiiniaee oil. 

Creative engineering and quality of manufacture 


have made Caterpillar the diesei leader for more 
than 2.5 years. For detailed information on the Cat 
60 KW 400-cvcle portalile power unit with close 
voltage regulation, send in the coupon below. 

Engine Division. Caterpillar Traetiir Co., Peoria, 




CATE8PILIAR TRACTOR CO., Pcsila. Illlniili, U. 


City Zone Slale- 




WESCON . 


position reduces tlic significance of 
ngliter pcrfonnance in the firing tun. 
I'orssaid licmisplierc attack actually 
makes speed a disadvantage since it 
increases closure rate and reduces the 
time available. Adrantagc traditionally 
conferred by altitude may also be dis- 
appearing with advent of guided mis- 
siles. Better infrared and radar returns 
can be had in attacks from below, 
escape niav be easier and the fuel saved 
by not climbing to a higher altitude 
offers more combat radius. 

TItc N-156I’ is designed around 
these characteristics of guided missile 
armament. The airplane is intended 
for nations with their fighter bases right 
on top of their early warning radar line 
and with GCI systems ranging from 
good to non-existent. Minimum 
bomber penetration and minimum GCI 
dictate use of forward hemisphere at- 
tack. Therefore, all the petfomiance 
needed is high enough spcccl and rate of 
climb to get the fighter between the 
Ixnnbet and its target in the time al- 
iovved bv existing early warning system 
and high cnongh operational ceiling so 
fighter’s missile can reach np to 
bomber’s operational ceiling. Northrop 
calculates that N-156F offers this for all 
its potential buyecs- 

Northrop tri^ out its concept in a 
series of intercept exercises on paper in 
which a maximum performance, Mach 
2 fighter and N-1 56F were pitted against 
identical Mach 1.5 and Mach .9 bomber 
raids into West Germanv. Each fighter 
force was procured, trained, operated 
and supported for the same amount of 
money and within the same logistic 
limitations. Each took as much advan- 
tage of West Gcnnan strategic opportu- 
nities as possible given the limiting 
characteristics of their respective air- 

Armament and fire control systems 
were identical. 

Successful Intercepts 

The N-I56F force made 1.7 times as 
many successful intercepts of Mach 
1.5 raids as tlic maximum performance 
figlitcr force and 1.75 times as many 
intercepts of high subsonic raids. The 
bombers came in at altitudes ranging 
from 50,000 ft. to 60,000 ft. and 
N-1 56F fired from altitudes between 
+ 5.000 ft. and 50.000 ft. Best cmise of 
N-1 56F was only about 50 kt. below 
that of the maximum performance 
fighter at altitudes above 55,000 ft., 
though top speed was more than 300 
kt. slower. Fuel consumption per mile 
was onc-half that of the maximum per- 
futmance airplane. 

Purchase price of N-1S6F was a bit 
river half that of its competitor and 
maintenance man-hours per flight were 
also approximately half as many. These 
facts gave N-156F an edge despite its 
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lack in speed and altitude capability. 
According to Northrop calculations 
N-1 56F should have these advantages: 

• Strategic mobility. ITie N-1 56F force 
can be dispersed to many 5.000 ft. run- 
ways and liighvvay segments not usable 
by other fighters and mobile support 
units are mote difficult faigets than 
highly developed bases. Mobile N-1 561'’ 
support is made possible by simple 
modular systems and small fuel require- 
ment. Net effect is freedom from easily 
interdicted supply network and fixed 

• High availability. I’vv in-cngiiic design 
enables N-1 361' to return after in- 
flight failure of an engine. It also makes 


possible duplication of hydraulic pumps 
and electrical generators and eliminates 
the necessity of dead-weight back-stop 
systems to guarantee return of the air- 
plane after failure of a prinraty system. 
• Combat radius. Northrop says 730 
mi. comb.it radius of N-i 56F enables 
it to protect a wider area and gives it a 
grc-.ifct potential for offensive penetra- 
tions against enemy missile pads, air- 
fields and supply lines than most mod- 
ern fighters, 'lliis is a necessity for sonic 
of Norflitop’s possible buyers like 
Turkey which faces Russia across the 
Black Sea and must cross water to find 
targets. 

The N-156F and its sister ship, the 




'1 -58. entered pteliminiiry design iie.ir 
the end of 1955 when Northrop heard 
rejjorts of the lightweight, lm\' specific 
fuel consumption turbojet engine being 
dc'clopcd b\' General Klcctrie and I 'nir- 
cliild Kngine and Airplane Corp. for 
missile application. Fairchild BullCnosi 
and hfcDonncIl Green Quail aninter- 
nidar missiles were intended to readve 
the J85 and 185. Northrop engineers 
regard the deselopinent or the small, 
lightweight engines as an authentic 
breakthrough, 5io new principle is in- 
sohed but engines are more thoroughly 
engineered from the standpoint of 
weight, reliabilih and cost. General 
Electric J79 was first engine to bring 
weight considerations in at the prelinii- 
nar\' design stage. It is said tii base 
achiesed a thrust-weight ratio of 5:1, 
I'lmist-weight ratio of S;1 is claimed for 
|85 and JS5. 

\\ 'eight of two engines in N-156I' is 
about 950 lb. or about 25? as hcasv 
as single engines used in many current 
high performance fighters. 'Ihe twin 
J85 or J82 installation produces about 
50% as much thrust as the hca\ y sinsle 
engine. Much of the advantage of the 
small engine installation is derived from 
the operation or the so-called Square- 
Cube or 5 2 Power Law which states 
that the thrust of a turbojet varies ap- 
provimateh with the square of a char- 
acteristic linear engine dimension while 
its weight varies with the cube of the 
dimension. Cost of the hvo snuill en- 
gines is snbstantiallv less than that of a 
single large engine. Airframe cost of 
N-156F is about half that of a current 
Mach 2 fighter, so flyaway cost amounts 
to about 60%. Maintenance, fuel, per- 
sonnel, training, attrition rcplaecmcnt. 
installations and fixed costs come to ap- 
pro.ximatclv 65% of those costs for a 
maximum perfonnance type. Tlic total 
veariv cost of procurement and opera- 
tion with procurement amortized over a 
four-vear period is between 60% and 
65%'. 

The N-156P' will take-off and lund in 
a 3,000 ft. sea level airport over a 50-ft. 
obstacle- It touches down at less than 
120 kt. Nortlirop engineers say they 
could have attained .5 Mach numlicV 
higher maximum speed for the first air- 
planes off tlie line but onlv by boosting 
field length to 8,000 ft- Normal en- 
gine pcilonnancc growth is expected 
to push maximum Mach number np 
around 2 without any sacrifice on the 
low end of the speed scale. Tlie engines 
are now just at the beginning of their 
growth curve. Normal growth of thrust 
in the competitive lifetime of an engine 
design is about 40%. 

'Ihc airframe is area ruled and lias a 
verv extreme wasp-w-jist in the fuseli^e 
at the wing roots. Area rule design 
point is Mach 1.3. Drag rise at M.ich 1 
is 30% of the total. 

Quarter-chord line of the wing is 


>vvept back 25 deg. Trailing edge is 
swept forward 10 deg. Leading edge ex- 
Itn.sion at wing tool has 60 deg. swept- 
riie wing has no dihedral, an aspect 
ratio of 3.75 and a thickness ratio of 
4.8% with maximum thickness occur- 
ring at about 45% M..\.C. modi- 
fied form of conical camber is used on 
the leading edges which is equivalent to 
about a three degree leading edge diaop. 
If it were not camhered. shaqs leading 
edge would cause stall to occur at an 
angle of attack of three or four degrees. 
Camber postpones stall to any angle of 
attack of 10 deg. N-1 56K will have lead- 
ing edge slats which extend at eight de- 
grees pennitting angle of attack to be 
increased even higher before separation 
occurs. 

Ailerons and flaps ate both 30% 
.M.A.C. deep- l''laps extend from fuse- 
lage skin (15% semispani to 50% semi- 
span. Ailerons extend from there to 
75% semispao. Boundarv laver control 
flaps arc being investigated but there arc 
no firm plans to install them. Stabilitv- 
of the N-156K has been simulated on 
the variable stabilitv I'-86E at NAC.\ 
.^mcs Aeronautical Laboratory. It has 
proved to have good lateral stability 
through the stall. Pitch and vraw sta- 
hilitv augmentors based on rate gyros 
will Ik installed to damp high natural 
frequencies at supersonic speeds. Loss 
of the augmentors would not be con- 
sidered especially dangcruvis at any 
anticipated speed. Northrop engineers 
sav, but control would he hard work for 
the pilot. 

Low set slab stabilizer has a three de- 
gree negative dihedral. Its hinge line is 
at 38% exposed M.A.Ct .Ml tail sur- 
faces have same leading edge sweep as 
wing and 4% thickness ratio. Rudder 
is 30% M.A.C. deep and 50% semi- 

^Subsonie wind tunnel testing was 
done at Northrop’s own facility. Tran- 
sonic testing was done at Cornell Aero- 
nauticvil Lrfboratory and .supersonic tuns 
were made at Ames unitaiy tunnel. 
Northrop also expects to rise the uni- 
tarv wind tunnel at US.\r's Arnold 
Engineering Development Center. 

Fuselage is constructed of steel frames 
and 75ST longerons. Nose section 
skin is also 75S'T but some magnesium 
is used elsewhere, notably in the engine 
air inlet lips and about 40 in. aft- Tita- 
nium shrouds arc used in the engine 
area. Two extruded and two stepped 
extruded longerons provide a strong 
four-point attachment between the nose 
and center fuselage sections. 

Wing Structure 

The wing has a one-piece primary 
structure with six spars mounted on 
six trunnions. Main trunnions carry lift, 
drag, landing, and side-slip loads. For- 
ward spar is at 15% M. C. Aft con- 
tinuous spar is at 44% M. A- C. There 



KEY ENGINEERING 
OPENINGS 
AT VOUGHT 


PROPULSION 


Additional skilled engineers are 
needed: for e.xisling projects and 
studies: for advanced propulsion 

Current Vouglit projects inriude: 

• Crusader fighter series 

• Regulus mi.ssiles • Oyna-Soar 

• High-allitude Escape Capsules 
The leehniral areas include the 
fluid meehanies and heal transfer 
aspects of supersonic and hyper- 
sonic flow, propulsive systems fair 
breathing. rorkeU. nuclear, ionic), 
high temperature and cryogenic 
equipment. Following are 3 key 
openings: 

Aero-lbermo Specialist. M. E., or 
A. E., advanced degree, plus 7 or more 
vears in internal aero and heat transfer. 
To lead coniplele analyses of this 
phase of pro[iulsion svslcms. 
Analytical Design and Develop* 
menl Engineer. M, E„ or A. E., ad- 
vanced degree, for work on environ- 
mental I'onditioQing or auxiliarv power 
sources and equipment. 

.Staff Engineer. Advanced degree 
(Ph.D. preferred) specialiaed in acro- 
thermo engineering or physics, plus 5 
years applicable to aircraft nuclear pro- 
pulsion or other advanced propulsive 
concept. .Must be capable of handling 
Ihc technical phases of the desigti work 
on these systems. 

To arrange for a personal ialerview, or 
for a prompt report on these or other 
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Vought Vocabulary 


dy-nam'ic: 


a manned weapon for space-edge duty 

designed in the image of a champion 


With Chance Vought’s new FSU-2 CmsatJcr, America’s 
defense strength rockets to the threshold of space. This 
Navy fighter has the speed, range and staying power to 
master the upper atmosphere. A manned aircraft, its 
pilot brings human intelligence to an advanced aerial 
weapon wTiose capabilities outstrip those of ordinary jet 
fighters. At his command, this lethal weapon can hide 
and seek . . . strike and strike again. 

On its first flight, the FSU-2 easily beat the fastest 
official speed of the record-breaking F8U-1 Cntsader. 
It climbs to heights reached a few years ago only by 
rocket-powered research craft. It carries advanced fire- 
control and radar systems, and awesome armament: 


20 mm cannon, 2.75-inch rockets. Sidewinder missiles- 

The dynamic design of this new carrier-based fighter 
is a •proven one . . . incorporating the finest features of 
the celebrated F8U-1 Crusader, already giving Navy 
pilots unmatched air/sea strengtli. 

Scientists and engineers; pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-12. 
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is a discontinuous spar at 66% m^.c. 
wliicli carries only \crtical loads and 
has a fore and aft slip joint at the runt 
to allow fuselage bending. There is a 
single tapered skin on the upper wing 
Mitface and another on the lower sur- 
face composing a single, complete 
structural fcox. \\'ing skins extend all 
the way to the tips. 

Stabilizer is a noncvcomh structure. 
I'in consists of a single structural box 
with one spat at the center, to which 
the rudder torque tube is attached, and 
two false spars, one forward and one aft. 
Stabilizer torque tube is continuous 
through the fuselage with an assembly 
joint in the middle. Remosablc tad 
cone has six attachment points. .Ml 
internally stored fuel is kept in fuselage 
bladder cells. About 50% of the fasten- 
ers in the fuselage center section arc 
blind bolts- Huck fasteners are used 
throughout the airplane. A double 
keel in tlic nose takes noscwheel land- 

A livdraulic pump and an electrical 
system alternator arc driven by each en- 
gine from its accessory pad through an 
extension shaft and a two-speed, air- 
frame mounted gear box. Automatic 
govetnots controlling the gear box speed 
selection narrow the range of frequen- 
cies in the alternators while avoiding 
the weight, expense and unreliability of 
constant speed drives and provide liigh 
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volume flow in tlie hvdr.iulie svstem at 
traffic pattern speeds without causing 
unnaturalh high flow rates at maximum 
power settings. 

•6bout 95% of a.c. electrical equip- 
ment has been clioscn because it is 
tclativciy inscnsifisc to frequenev varia- 
tions. Two-speed drive allows frequenev 
to range from 520 cps. to 480 cps. Hie 
remaining 5% of the a.c. loads have 
an additional regulator to hold fre- 
quency w ithin tighter limits. Iherc arc 
two separate a.c. laid busses which 
operate unparalleled unless one system 
fails, in which case, the other takes 
over the ontitc load, .Ail essential loads 
arc maintained with one system out in- 
cluding the flaps which ate electrically 
driven. Rectifiers provide the small 
amount of d.c. needed for such things 
as instruments. Battery is used strictly 
for prefliglit checkout. 

All conttols are hydraulic powered 
and without manual backup systems. 
Each control surface has dual actuators. 
One set is driven by tight engine and 
the other set by tlic left engine. Loss 
of one engine or one svstem allows full 
control deflection but reduces hinge 
moment capacih’ bv half. Both hydraulic 
svstenis operate at 5,000 psi, I»inding 
scars arc retracted and extended by the 
Teft hand system. Gravity and aerody- 
namic drag upon the forward retract- 
ing noscwheel provide the power for 
emergency extension. Multiple disk 
wheel brakes ace operated by a separate 
open center svstem powered only bv the 
pilot’s leg force. I'his is considered ade- 
quate because of the light weight of the 
airplane. A drogue chute will be in- 
stalled in a pressure packed, inscrtablc 
cylinder and will be manually released. 

Avionics will be offered a la carte be- 
c;iusc of the w ide variety of possible re- 
quirements to l>e met for the many 
potential customers. Electronic coun- 
termeasures would be podded. 


ARDC Encourages 
Materials Research 

Dallas— Improved materials are the 
common denominator in the effort to 
reduce weight and improve efficiency, 
reliability and life expectancy of new 
weapons. Maj. Gen. Marvin C. Dernier 
told a symposium on materials spon- 
sored bv Air Research and Devclopmciit 
Command. 

Development of new and vastly im- 
proved materials will lead to subsequent 
improvement in the performance of 
aeronautical and astronautical vveapon.v. 
according to Gen. Dernier, ARDC's 
deputy commander for R&D. 

Calling for the cooperation of the 
civilian scientific and industry cominu- 
iiitv. Dernier said the scope of the mate- 
riafs problem has become so broad and 
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complex that only by a combined effort 
of military and civilian rcseardi and de- 
velopment groups can the U- S. reach 
its niitiona! defense goiils- 

Sp.ice fliglit lias aimplicated aero- 
nautical rcscatcli and development prob- 
lems since the first ARDC materials 
symposium was held in 1956. Gen. 
IX'iiiler said. "Regardless of tlic mc- 
diinu in which the Air Totce must oper- 
ate. our objective remains cl«ir-lo pro- 
vide airpovver inferior to none," he said. 

.ARDC svinposinm was lield to pro- 
mote an exchange of information among 
military and civilian specialists in the 
field- -ARDC discussed its future objec- 
tives and the materiais bottlenecks tliat 
stand in tlic vv-.iy. Ihis w-as an effort to 
inform scientific groups in industry and 
llie universities of .ARDC needs so they 
can aim toward specific goals. 


Sikorskv Predicts 
Helicopter Load Gain 

Bonn— Within the next U) vears, 
Igor Sikorsky predicts, helicopters will 
he capable of handling up to at least 
100 tons in weight. Witliin five vears. 
he feels sure that flying cranes would 
be lifting loads from 20 to 25 tons. 

S|)eaking at a Gcnnaii Ifelicopter So- 
ciety meeting .iticnded bv top-ranking 
Army officials, engineers. scienKsts and 
industrialists. Sikorskv said that the 
main thing would be to modify or dis- 
pense with the conventional licavv cabin 
and provide a lightwciglit rig alknv- 
ing the load to be slung under the heli- 
copter belly at the true center of grav- 
ity. One of the two pilot seats would 
luive to be designed to turn through 
ISO deg. and controls provided so that 
tiic machine could be flown backward 
witli case. Larger machines would also 
carry a third man to look after and 
operate tlic lifting gear. 

In the future, Sikorsky said, he fotc- 
scc.s liclicopter.v being used to tow ships 
01 vcliicles. and added tliat verv soon 
helicopter compnics would be rim- 
iiiiig '‘lionse-to-hou.se’' services using 
contiiincrs fitted to carry pssengers. 

Alfbinigli lie foresaw no technical ob- 
stacles to building 500-pssciigcr lieli- 
copters. Sikorsky thought tlic idea 
would not catch on because the effec- 
tive range of the machine woiiid lie 
limited to about 175 mi. nonstop, lie 
said five 60-seat liclicoptcrs would prob- 
ably py off better than a single 500- 
ixissengcr machine, for even under the 
most fiivoiable circumstances it would 
he next to impo.vsiblc comnicrciatlv to 
fill all the scats of a plane making sucli 
short hop. 

rntiirc long-range helicopters will 
probably be amphibious, concluded Si- 
korsky. so they can be rc-fncled from 





WHEN CHOOSING AN AIR- 
PLANE, FOR BUSINESS OR 
PERSONAL USE, MAKE SURE 
IT HAS A CONTINENTAL EN- 
GINE-PILOTS’ UNDISPUTED 
FIRST CHOICE. BACKED BY 
ESTABLISHED PARTS AND 
SERVICE FACILITIES ALL OVER 
THE WORLD 
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OUR WORLD 

At Martin, h is the creation of aircraft, missile 
and research systems for the Army, Navy, 
Air Force and astroscientific branches of our 
government for operations on land, sea and 
air— and in outer space. 

We produce these systems in three major 
facilities — in Baltimore, Denver and Orlando 
— including two of the newest and most 
advanced missile development centers in 
the world. 

Those facilities are staffed by engineers and 
scientists aggregating better than 30,000 
man-years of experience in the design and 
production of missiles, rockets and related 
electronics systems. 

They constitute one of the country's most 
valuable resources devoted exclusively to 
the security of our world and its future prog- 
ress In the exploration of space. 
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COCKPIT continllcT lli'ft) «il1 dK|>ln.> .\CACS mnsigcs received from the ^loiiiid. nl»i »lll be ii^-d b< pilut to send li\ reports and 
loiitinc messages. lasmit shown is for e\pctimciihil esuluation tests. .\t rigiit. ground aintiollcrs displas shows iiir|ilanes last fi\ te|»rl 
and message tliat cuiitroliLT ssislies to transmit to aiiplaiie. Controller checks message licre before sending it. 


AGACS Data Link Eases Pilot Chores 


By Philip |. Klass 

Washington— Work has Iregmi on a 
systun that is expected to ptosidt- the 
most significant improvement in air- 

trodiiction of two-svar- radio scscral 
decades ago. 

The development bc-ars the nn- 
ssieldy name of Automatie Grrnind- 
Air-droiind Comnunik-ation Ssstem. 
abbreviated AG-ACS with one of the 
"Gs" missing so it can be priinonnccd 
"Ajax. " Wlicn the toncept was first 
proposed mote tlian a decade ago. it 
was called Air Traffic Control Signaling 
Ssstem (ATCSS) and similar milibarv 
ssstcans arc called ‘'data link." 

.AG.ACS is being deseloped b\ Radio 
Corp- of America's Defense Electronic 
Products Division tinder Airwai.s Mod- 


ernization Board sponsorship (.\\\ 
Jimc ?0, p. 19). Sistun svill use inani 
of the techniques developed bv" RCA 
for the new data link svsteni it is de- 
signing for Air l''orce and N’aw. Ex- 
perimental svstcni is slated to ix; de- 
livered to the ,\MB for flight test 
evaluation in August. 19s9. 

Highlight Features 
AG.ACS will provide three types of 
.service without requiring u.sc of cun- 
ventionai voice radio- 
• Automatie altitude reporting. Kverv 
airplane will automatie-alh report its 
barometric altitude at frequent interv als 
to ground traffic control centers with- 

controllers. Altitude reports will l)c 
made at least every two minutes, more 
freqiienflv if traffic is light. 


• Scnii-aiitomatic fix tcjwiting. Once 
the pilot has pre-.vet identification of the 
next eii route fix into his cockpit con- 
troUer. lie need only push a single 
button as airplane arrives at fix to trans- 
mit airplane identifieatioii. fix identi- 
fication. time and airplane altitude to 
ground Iralfic controller and traffic con- 
trol compoter. Eventually, when air- 
borne auto-navigators come into use. 
position repotting could be continuous 

• Routine message cxehange. Pilot 
and or csmtrolkT can transmit choice 
of ?2 different routine messages to the 
other. Typical controller-to-pilot mes- 
sages might include: "Descend to 
12.001) ft." or "Hold at Fix XYZ." 
Representative pilot-to-controller mts 
sages might he: "Request higher alti- 
tude.” (Selection of the most-fre- 
qucntlv used routine messages is under 
.AMR study. Initial selection can he 
easily clianged if operating conditions 
require it). 

AG.ACS is intended to relieve pres- 

it- A'oice will be used for non-routine 
and cmcrgcncv messages. 

AGACS is a digital communication 
svstcni wliose messages consist of sliort 
bursts nf |)ulses exchanged between air- 


Q/A MESSAGE TO i 


REPLY FROM I G/A MESS TO 2 I 
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plane and ground. At least once every 
two minutes, mote often if traffic is 
not lieasv, the ground transmitter will 
interrogate cacli AC-ACS-eqHi|)|)ed air- 
plane ill tlic area- Ground messa|C 
alwass asks for airplane’s barometric 
altitude and may inelnde any one of 
v2 routine inessagev that traffic con- 
troller wants to send 

Such messages normally ate ad- 
dressed to. and received by. only a 
single airplane. However, incvssigt-s can 
be sent simulbmcoiisly to all airoaft 
]jv means of a "universal address,” if 
desired. ITasliing light in cockpit dis- 
plav alerts pilot to new message and lie 
must subsequently push a button to 
acknowledge receipt so controller knows 
tlic message has been read. 

Automatie Reply 

W'hcii tile airplane is interrogated, 
it automatically replies by- giving its 
identification, barometric altitude, pins 
anv routine message nr fix reijnrt tiiat 
|)i(ol lias set into cock))it controller 
since last interrogation. 

The reply may also inciiide rcpcat- 
Ixick of ground message for doublc- 
ciieckiiig purposes, 

Total time required to send ground- 
air intcrrogatioii-nicssagc and to trans- 
mit airplane's reply is 0.2-f scconds- 
Thus 210 aircraft can be serviced per 
minute on a single frequency. Aircraft 
are interrogated in a roll cal! sequence 
except when the ground controller 
wants to send a message wTiich goes 
out on a priority basis in next 0.24 sec- 
ond intervai. 

.AMB flight tests wiil determine 
whetlicr AGACS service at intervals 
of up to once every two minutes (in 
lie.ivy traffic conditions) is adequate 
for en route aircraft. If so, a single fre- 
quency can serve 500 aircraft. A sepa- 
rate frequency- (transmitter) would be 
used in terminal area to provide mote 
frequent service, pcrliaps once cveq- 
1 5-50 seconds. 

ilcre are some of tlic -AGACS advan- 
tages wiiicii wili appeal to lioth pilots 
and controllers: 

• Reduced cockpit chores. .Automatic 
reporting of aitpiane altitude, without 
any pilot action, and piisli-button rc- 



GROUND controller will compose AGACS 
message using sauie handset bv w-liich he 

developed by General Precision I.a5xiiatorj. 


porting of airplane position fix data 
sliould matcriiilly decrease fliglit crew 
chores. 

• Reduced fteqiicticy changing. Unlike 
present voice connniuiications. wlicte 
pilot must freqiientiy cliangc fre- 
quencies along the route, it now appears 
tliat a single AG.ACS frcmiciicy will 
handle entire .Air Route 'ITaffic Control 
Center area, and another frequency u-iii 
suffice for all terminal area functions. 

• Less amgestion, T’r.insmission of rou- 
tine altitude, fix report information and 
mes.sages over AG.ACS is expected to 
gre-atlv tcheve present congestion in 
radio voice communic-.iticin.s, minimiz- 
ing dclav in voice contacts between pilot 
and controller, 

• Better intelligibility. A'isiial display of 
routine messages via AG.ACS in botli 
cockpit and traffic control center should 
case intelligibility problems which now 
result from cockpit noise, poor micro- 
piumt tcciiniqnc and/or foreign lan- 
guage difficulties. The last ground mes- 
sage to aircnift remains displayed on 
cockpit indie.itor iintii updated by new- 
message. Ground controller, upon re- 
ceipt of new AGACS message from air- 
piane, can e.ill out its previous message 
from storage to refresh his memory, 

• Direct computer communications. 
AG.ACS "language” is dircctiy compat- 
ible w-ith language of traffic control com- 
puters which General Precision Labora- 
tory is developing for AMB. This means 
Ibat routine airplane altitude and fix 
report.s can go dircctiv into computer 
without luimau intervention and the 
resultant risk of error. 'Ihe computer 
wiil examine latest altitudc/fix report, 
compare it witli last previous report and 
estimated time of arrival over fix. If 
there is no serious disacpancy, the com- 
putet will print out tlic fix arrival in- 
formation on controller's flight prog- 
ress strip. If there is anv significant 
deviation, computer will flash vv-.irning 
light on cnntioHer's console alongside 
flight strip of appropriate aircraft. Con- 
troller can then push button to display 
latest aircraft report and decide what 
action should "be taken. 

T'hc AMB/RCA system is designed 
to n-ork with existing airborne VIll-' 
communications tcccivcts and transmit- 
ters built to Arinc specs, and witli re- 
cent v intage military UHF equipments- 
AMB also vv-ants to evaluate feasibility 
of using AGACS witli liigli frequency 
(III-') equipment for long-distance op- 
erations and has asked RCA to design 
experimental system to permit opera- 
tion at slower data rate. 

One of two communications equip- 
ments carried bv an airliner would nor- 
mally be assigned for AGACS use, the 
oflicr for voice. However, unit operat- 
ing w-itli .AG.ACS is instantly available 
for voice use if needed. 

To equip an airplane for AG.ACS vvil! 
involve aeldition of a data processing 
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COCKPIT instmmeiit dbplavs assigned alti- 
tude transmitted via AG.ACS and actual 
airplane altitude. Needle indicates that the 
airplane should climb. 

unit and cockpit display. Engineering 
models which RCA is scheduied to de- 
liver for flight tests in fail of 1960 .irc 
expected to weigh about 40-50 lb. If 
past experience is any criteria, some 
size, weight reductions should be pis- 
sible in ultini.itc production equipment. 
Siiiailcr. lighter, less sophisticated 
.AG.ACS units should also lie possible 
for smaller aircraft. 

Error Prevention 

Many potential advantages of 
.AG.ACS cannot he realized unless sys- 
tem can be made extremely reliable and 
error-free. Tliis is more difficult for 
.AGACS than for voice communications 
because of the considerable inherent 
redundance that exists in human lan- 
guage. 

All .AGACS message consists of sev- 
eral groups of pulses. One group, for 
fxaiiipk'. carries the identification (ad- 
dress) of the airplane to which message 
is directed. Another group of pulses in- 
dicates which one of the 32 routine 
messages is being sent. 

If one of tlic pulses in tlic addrcs.s 
group should be "lost,” because of pro- 
pagation or other difficuitics, it could 
change the address from the intended 
airplane "A" to an address cottospond- 
iiig to airplane "B." If airplane "B" 
also liappcns to be flying in the same 
area, tlicn the message intended for 
-'.A" will be displayed in the cockpit of 
"B." If the loss of a pulse occurs in 
tlie group wliicli carries the routine 
message, an incorrect message could be 
displayed. 

l-'orlunatelv, manv random errors 
would immediately be obvious to the 
pilot, traffic controller or traffic com- 
puter on the ground. For example, a 
pilot of a DC-5 cruising at 10,000 ft. 
would iinmediatcly suspect an .AGACS 
message which instructed him to climb 
lo 40,000 ft. 

Similarly, tlie traffic computer on tlie 
ground would detect that sometliing 
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Adraneed iiiixsile and xpace projects 
require Eiif/iiieers 
and Scientists to n-orh on 

THE EKONTIEES OE SPACE 


Lockheed Missile Systems Division, recently honored at the first National 
Missile Industry Conference as “the organization that contributed most 
in the past year to the development of the art of missiles and astronautics” 
holds such important, long-term projects as the Navy Polaris IRBM, 
Earth Satellite, Kingfisher (Q-5) target missile for the Army and theX-7 
ramjet test vehicle for the Air Force. 

To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. High-level engineers and scientists are needed 
now for responsible positions in our Research and Development labora- 
tories and in our project organizations. 

If you are experienced in physics ; mathematics ; chemistry or one of 
the engineering sciences, your inquiry is invited. Please write Research 
and Development Staff. Sunnyvale 2, California. (For the convenience 
of those living in the East and Midwest, offices are maintained at Suite 
745, 405 Lexington Ave., New York 17, and at Suite 300, 840 N. 
Michigan Avenue, Chicago 11.) 

LOCkhOBlI / MISSILE SYSTEMS DIVISION 


SUNNYVUe ■ 


M.T0 • 




CAflAVERAl. FlORin • UAMOCORDO. NEW 


FLIGHT IN THREE MEDIUMS 



Several things set the Polaris apart from other 
outer space weapons in the ballistic missile cate- 
gory, for the Polaris program involves a wholly 
new concept of weaponry. 

1. It will be dispatched from beneath the surface 
of the sea. 

2. It will be radically smaller than currently 
developed land-launched missiles, yet its pay- 
load will be as effective and its range the same 
as other IRBMs. 

3. It will be the first operational outer space mis- 
sile to employ solid fuel as a propellant. 

4. It will travel through three mediums in a single 
flight— water, air and outer space. 

5. Its launching base— a submarine— is not fixed 
but a mobile vehicle. 

OUTER SPACE PROGRAM 

Very little can be said about the Earth Satellite 

program at this tiipe except that its success will 

necessitate advancing the state of the art in all 

sciences. 

The Earth Satellite Project is perhaps the most 
sophisticated outer space program to reach the 
“hardware” stage in the U.S. today. 

ENEMY SIMULATOR 

The Lockheed Kingfisher Q-5 is the nation's 
fa.stest target missile, developed for the Air Force 
to test the accuracy of our newest supersonic 
weapons. 

It is a ramjet target vehicle with Mach 2-plus 
capabilities. The 0-5 not only has speed to match 
the defensive missiles, but can also simulate a 
vast array of supersonic enemy missiles and air- 
planes attacking from great height. It is instru- 
mented to score near misses and even theoretical 
hits without itself being destroyed. 

It is recoverable from flight by parachute to be 
flown again, permitting weapon system evalua- 
tion to be conducted at greatly reduced cost. 



was wrong .( it rcccircd an ACACS 
message from airplane known to be 
flying froin New York to W'asliington 
whicTi reported the <iirplanc o\cr a fix 
near Denver, or tliat tlic airplane bad 
cliangcd altitude from 10.000 ft. to 
25,000 ft. in tlic two minutc.s elapsed 
since tlic last report. Sucli discrepancy 
will cause ctnn|juter to flasli a warning 
light on controller’s console, opiwsite 
appropriate flight progress strip. 
Built-In Checks 

In many instances, loss of one or 
more pulses in a message group will 
produce so illogical a message tliat an 
error will be obsioiis. But RC.\ will 
employ other teclinique.s to niiniinizc 
possibiliti of error, h'or example, un- 
less an airplane is making one of its 
infrequency fix reports via .\G.ACS, the 
airaaft teplv will include in addition 
tti its idenfification a re|)ort-back on 
the last message and assigned altitude it 
rtceiicd from the ground. Repeat- 
back is autoinaticallv checked bv ground 
equipment against original message for 
correctness. 

If repeat-back is incorrc'ct, .\G.\CS 
automaficalb transmits the original 
me5s.igc again, once more compares the 
airplane replv with the original. If 
font successive attempts fail to obtain 
correct repcaitback, the system lUitti- 
niaticallv flashes warning light on con- 
troller’s console, opposite appropriate 
fliglit progress strip. 

-Another technique that will be used 
is called “parity cfieck.” similar to one 
emplovcd in digital computers to pre- 
vent errors doe to loss of pulses or 
pick-up of spurious pulses. In tecli- 
nique known as odd-parity check, the 
total of pulses in cac1i group is made 
equal to an odd-number. b\ adding an 
extra pulse if necessary, before message 
is transmitted. 

W’hen a nressage is received at other 
terinimis, the group of pulses is exam 
med aiitomaticaliv to determine if 
total is an odd-nimibcr. If not. the mes- 
sage i.s rejected as being in error. ’Ihe 
evcn-paritv check operates simikirlv ex- 
cept that total number of pulses is 
made equal to an even-number and 
checked accordingly upon receipt. RC.A 
plans to u.ve odd-paritv check for sev 
eral of the message groups, even-pirily 
check for others. 

Both airborne and ground-based |)or- 
tions of AG-ACS will have number of 
other fail-stifc tvpe features. For exam- 
ple, test signal Iransniittcd every 50 
seconds bv ground transmitter makes 
it possible for pilot to check petfonn- 
ance of liis airborne unit. By depressing 
test button, cockpit indicator sbonkl 
displav svmbols which identify .\G.ACS 
station to uhicb equipment is tuned, if 
eirborne unit is operating sutisfactorilv. 

Facli airplane normallv should re- 
ceive groupexi interrogration at least 


unit will incorporate a timing mecha- 
nism which will flash warning light for 
the pilot in evemt that it has not le- 
ceived a group interrogation for three 
minutes (or other interval established 
during initial flight ev-alnation). 

A similar timing device will flash 
warning light if modulation sidetone 
from ground transmitter has not been 
received for a period of five minutes, in- 
dicating possible shutdown of ground 
equipment or other basic failurc- 

If the ground station fails to receive 
an altitude report from an AGACS- 
equipped airplane on its rolls, it docs 
irot run through its roll call before try- 
ing again. .Attempt is made to interro- 
gate the same airplane 1 5 seconds later. 
If no reply is forthcoming, still another 
is made 15 seconds later. (Failure to 
receive replv might be due to .lirplane 
being in a turn and its antenna being 
shielded bv portions of airframe). If 
contact cmiiuit be cstablislied, AGACS 
antomatic-ally flashes warning light to 
the controller apposite appropriate 
flight stri|). lire controller mav then use 
voice radio to trv- to eshiblish contact. 

Ground-to-air message, composed by 
traffic controller using the same hand- 
set emplovcd to enter data into General 
Precision I.aboratorv computet, will be 
displayed to the controller before being 
transmitted to the aircraft. After cheek- 
ing corrections of the message, con- 
troller will push a button to transmit 
message in next time slot. 

Technical Details 

Here arc some of the technical de- 
tails on the -AGACS system which RC-\ 
will dcsigii: 

• T’ypc. I'imc-division multiplex, capa- 
ble of operation of single-channel sim- 
plex or double-channel simplex, n'inie- 
division multiplex means that the mes- 
Siigcs to different aircraft are separated 
bv' a time interval in a roll call se- 
quence, rather than siinnltancous trans- 
mission to several aircnift on different 
frequencies as in frequency-division mul- 
tiplex-technique employed in existing 
Air l''orce data link. 

• Data rate. 750 bits per second for 
A'lIF, UIIF operation. D.ata rate of 
10 bits pc: second will be evaluated 
experimentallv for 111' operation. 

• Message length. 80 bits for ground- 
air mess.ige; (lO bits for air-ground. 

• Message roimd. Time required for 
transmission of ground-air message and 
air-ground reiilv will be approximately 
0.24 seconds. 

• Interrogation rate. 250 per minute 
per channel. 

In its proposal, RC.A recommended 
use of freqnemcv shift keying (FSK) as 
the iKst mndulatiim techniques for as- 
.suring reliable, intcrfcrcncc-frcc AC.ACS 
o|)cnitii>ii. With h’SK modulation car- 
rier frequenev is shifted 12 kc. in one 
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direction to produce one of the two 
binary numbers ("OO.’’ ’’I’’) that make 
no AGACS digital code, and shifted 
12 kc. in opposite direction to produce 
the other. l'’or UIIF operation, F'SK 
shift will be 20 kc„ unie-ss UIIF’ chan- 
neling is reduced to 50 kc-. in which 
case a 12 kc. shift would be used. 

F'SK modulation theoretically opens 
the way to siimiltancoiis transmission 
nf both AG, ACS and voice on a single 
frequenev. However, some problems 
must be solved before thi.s becomes an 
operating reality. 

After consulting with -Air ’I'ransport 
.Assn, and .Aeronautical Radio Inc. en- 
gineers, ,AMB concluded that a purc- 
F’SK modulation svstem might require 
extemsive modification of existing air- 
line and business aircraft rcceivers- 
transmitfers for AGACS use. F'or this 
reason, AMB has asked RC.A to study 
the problem and come up with an al- 
ternate modulation system which r.au 
be tried out, alongside F'SK. in expeti- 
incntal svstcin. 

One possible alternative is the use 
of tone-shift modulation in which the 
carria is modulated bv one andiotonc 
to transmit one binarv number, modu- 
lated by a different tone to transmit 
tlie other. Airother possibility i.s to 
use phase modulation in which phase 
of a 750 cycle tone is reversed. 'Ibis 
modulation teclinique would permit 
use of coherent detection witn im- 
|)roved signal-to-noisc ratio. 

There is considerable disagreement 
over the merits of different modulation 
techniques, according to Wavman Deal, 
•AGACS project engineer at ,A\iB- 
Oiie of the objectives of .AMB tests 
next summer will be to evaluate the 
practical advantages and disadvantages 
of purc-F'SK and the alternative modu- 
lation technique which RC-A develops, 
under actual operating conditions. 

Flxperimental equipment which RC.A 
will deliver next summer will first be 
tested to prove out fundanientiils of 
the .AG.ACS system. Initiallv-. cc|uip- 
ment will not be tied in with General 
Precision Laboratory's control computer 
and data pcoce'ssing equipment, until 
c-.icli sv'stcin is debugged. 

Once this is accomplished, marriage 
of the two systems will be next major 
objective, because each leans heavilv 
upon the other to achieve manv of its 
potential features. For example, tlic 
GPL data processing svstem will use 
automatic altitude, six reports pro- 
vided by .AG.ACS to update its infor- 
mation on each airplane and to help 
determine when airplane is deviating 
from assigned flight plan or coming 
into conflict with another aircraft. 

Similarly. .AGACS will depend upon 
GPL computer to verify validitv of in- 
dividual airplane report by comparing 
if with the previous report or cnin- 
pnter predicted position of airplane. 


AEROJET-GENERAL CORPORATION 

agers exceplion-it oppoil/tiirlrei far highly qaalifitd idenlisis in ih iieii/) 
organited Deparliiifiil of Applied Mechanki & Syjlems Analysis 

PHYSICIST 

For advanced propulsion systems analysis, flame propagation studies, com- 
bustion process investigation, and analysis of advanced problems in gas 
dynamics, related to high-energy rocket propellants. Graduate degree in 
physics preferred. 

SENIOR AERODYNAMICIST 

For assignment to complex problems in gas dynamics, boundary layer 
control, and related problems in fluid flow. Degree in physics, aeronauti- 
cal engineering, or mechanical engineering, with .special training in 
theoretical calculations of gas dynamics problems required- 


You ore eordiolly invited to send a defoiled resume to 

E. P. JAMES, ENGINEERING PLACEMENT 
P. O. BOX I947G, SACRAMENTO, CALIF. 
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New Solar gas turbine auxiliary power 
units for KC-135 jet tanker 


LATEST MILITARY AIRCRAFT tO USe Solflr's 
liglitweigh(aiii)ornc‘auxiliary power 
unit is the Air Force KC-135 jet 
tanker. Powered 1>\' husk\' Mars® 
gas turbines, the units supply auxil- 
iary electrical power to operate 
necessary eriuipmcnt when aircraft 
are on the ground. In addition, the 
latest Solar-built units are equipped 
with exhaust gas-to-air heat 
exchangers for cabin heating under 
severe teniireniture extremes. 

76 


Advantages of the 30-kva Mars- 
powered .APU's include instant start- 
ing in tem]>eratures from — 65F to 
130F, easy maintenance, trouble- 
free operation on gasoline or jet fuel. 
This complete reliability increases 
efficiency at forward bases, where 
only a minimum of ground support 
is available. 

For more than a decade Solar has 
been a world leader in the design 
and production of gas turbine 
engines for ground and airborne 


stipport of America’s most adx'anced 
military aircraft— and for other 
important applications. For full 
information on the uses and ads'an- 
tages of Solar gas turbines, write to 
Dept- F-47, Solar Aircraft Company, 
S.an Diego 12, California. 




Washington— Tsvo new takeoff moni- 
tors, designed to w.ini the pilot when 
his takeoff run is sub-normal in time 
for a safe abort, have l>cen disclosed by 
.\\-icii, Inc., and Doman Helicopters. 

Both monitors arc airborne tspes, in- 
tended for aircraft installation. 'ITies 
bring (he tobil of such takeoff moni- 
tors known to be under deselopment 
to fi\e. including units by Kollsnian In- 
stiuniciit, Minneapolis-llone\Avcll and 
Sperry Gyroscope described earlier {.AW 
June 23. p. 65). A ground-based take- 
off monitor also has been proposed bv 
Northrop Aircraft's Nortronics Divi- 

Highlights of the hvo new entries, 
both entering flight test |)hase, include: 
• Avien takeoff monitor continuouslv 
measures distance airplane has traseled 


down the runway, determines airplane’s 
ground speed. At a pre-sclccted dis- 
tance, monitor compares actual ground 
speed with pre-set value which craft 
should liavc acliievcd. If tlie airplane’s 
speed is too low. tlie monitor auto- 
matically flaslics a red light on cockpit 

• Doman takeoff monitor measures air- 
plane ground speed, computes its ac- 
celeration and compares tliis with “nor- 
inal" saluc which airplane slrould 
achieve. Cockpit indicator |i\-es tlie 
pilot a continuous indication of whether 
acceleration is abase or below nomial. 
•Automatic alann oin be provided if de- 

Avien's monitor, wcigliing about 5 
lb., is cssciitiallv a mechanized sersion 
of the manual line-chcck procedure 
now used by military jet pilots. This is 



to compute what speed the airplane 
should reach at ptc-seiccted point along 
mnwjv, using charts which take account 
of such factors as weight, temperature, 
barometric pressure. During takeoff 
run, the pilot compares airspeed indi- 
cator reading with pre-computed lulne 
as liis airjSane passes cficek point 
marker along runway. 

Avien's monitar is based on using 
same charts and procedure, but the pilot 
sets required airspeed and check-point 
distance into the device before takeoff, 
lie is relieved of having to look for a 
check-point marker outside the cock- 
pit, reading the airspeed indicator and 
making comparison with pre-computed 
speed required at that point. 

To measure distance tiaicled down 
the runway, Alien uses a small pulse 
generator attached to main landing 
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gfat and sinnll ferrous annaturc on 
tire rim. ICach rcr’olution of tiic wlitX'l 
prodiifcs electrical pulse in the pulse 
generator. Tlie number of pulses from 
start of take off is proportional to dis- 
tance coveted. By process of differentia- 
tion witli respect to time, tlic pulse 
cotmt also presides signal proportional 
to airplane groiiiid speed. 

When the airplane reaches a |)re- 
sclectcd check-point ah>ug riimvav. the 
monitor compares airplane speed signal 
« itii soltage obtained from pre-set speed 
selector. A flashing green light on cock- 
pit indicator shows that aircraft speed 
is satisfactory, flashing red light indi- 
cates speed is too low; cockpit indicator 
also displays distance trai eled domr the 
tunu’ay during take-off tun by means of 
digital counters. 

.A'ieii ssstem enables the pilot to 
check out certain portions of the moni- 
tor's circuitry prior to takeoff, by either 
of two means: 

• Pushing “taxi" button prior to start 
or taxiing causes cockpit distance 
counters to advance as aircraft mores 
into position, checking operation of 
wheel piek-off and certain other circuits. 

• Pushing “test” button on controller 
produces signal cquiralcnt to one rota 
tion of main wheel. Pilot can push test 
button prescribed number of times and 
check whether corresponding distance 
indication appears. 

When the pilot is ready to begin 
actual take-off roll, he pushes tlie “Take- 
off” button cockpit indicator. This op- 
eration could be performed automatic- 
ally by tieing it in with release of brakes 
or advancing of throttles. 

W'itli present Ar ien design, the pilot 
gets no ads’ance indication of how air- 
craft is accelerating until he teaches pre- 
selected check-point. Houeset, a com- 
ixmy spokesman says that the desicc 
has all the neccssars' input infurmatioii 
to permit a continuous comparison of 
actual versus desired ground speed 
throughout the take-off run. if desited. 
Some additional complexity would, 
however, he involved. 'Ihc svstem is 
completely transistorized, uses three 
transistors. Both 28 v.d.c. and 11s v.. 
400 cps. power are requited. 

Doman Acceleration Rate Takeoff, 
called “Darto.” is being developed bv 
company's special devices division. The 
device avoids the use of pre-computa- 
tion charts or slide-rules, but docs re- 
quire the pilot to set in runu'av length 
and wind vclocilv on the cockpit in 

Compensation for changes in baro- 
metric pressure is automaticallv intro- 
duced bv means nf an aneroid element 
included iu the monitor which is con- 
nected to the airplane's static air source. 

!n simplest configuration, gross 
weight does not enter into monitor's 
computation. Ihc svstem is calibrated 
to provide safe margin for maximum air- 
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craft gross weight, according to 
Doman's John Mazur. In a more de- 
luxe version, airplane gross weight 
would be set in. 

Doman will not disclose the means 
ii.sed to measure airplane during speed 
takeoff run, except to say that it meas- 
ures ground speed. Airplane accelera- 
tion is obtained by differentiating the 
speed signal, using a resistor-capacitor 
network. Correction is provided to 
automaticrlly compensate for slight 
drop-off in airplane acceleration as it 
picks up speed. 

Cockpit indicator is a "go” ''mi-go” 
type indicator with a pointer that shows 
how actual aircraft acceleration com- 
pares with value required for safe take- 
off. Automatic alarm provision is op- 
tional. 


FILTER CENTER ^ 

I vOOOOQj 

► Test Labs Hard Hit— Treiiieudoii.s ex- 
pansion of facilities and manpower for 
testing avionic component icliabilitv 
rhiring past year or two by both inde- 
pendent testing laboratories and avionic 
equipment manufacturers appears to 
liav e gone beyond current needs. Equip- 
ment makers arc pulling biick more 
testing work into own facilities and 
manv ate seeking outside testing work 
to keep their own facilities busv, .strik- 
ing a double blow at the indqicndent 
testing laboratories. 

►Transistors vs. Tubes— .Mtliougli in- 
diistn’ produced 17 times as many re- 
ceiv ii^ tidies a.s it did transistors during 
(ir.st five months of 1958, total factorv 
|iricc of tlic tidies was less tliaii four 
times that nf total transistors, reflecting 
the latter’s liigher unit cost. Average 
price for the 154.000,000 tubes is 87 
cents, compared to Si.S5 average unit 
price for tlic 8.9 million transistors. 

► Components for Space— 'New Con- 
cepts for Space Age" will be the theme 
of the 1959 Elct-trome Coniponeiitv 
Conference to be held May 6-S at Bcii- 
iaiiiin Franklin Hotel in riiihidclphia. 
I’apers ate being sought on .siicli siili- 
jeets as components and their ap- 
)i!ication in space vehicles, micio-miiiia- 
tiirization and the new Micro-Module 
coinpoiiCTit. Prospective antliors slionid 
.Milimit 1 50-200 word alistraets bv Oct. 1 
to Brig. Gen. Edwin R. Petzing. .\CEP 
Secretariat, Universitv of Pennsviv-ania, 
200 So. ilrd St,. Pliiladciphia 4.' Pa. 

► New Scmicoiidiictoi Standard— Pro- 
posed new- militarv specification on 
semiconductor devices. \nL-S-!9500B. 
prepared by ,\rnicd Services Elcctro- 
Standard.s .Agency (ASF.S.A) has Ixicn 
submitted to industry for comments. 



For accurate creep rupture testing 
choose from 8 ARCWELD models 


Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
Load Calculator, 


I^ARCWELD 

_P,..s.s.nSn,or,in™on,boul*,c«^^ | 

1 MANUFACTURING 


j COMPANY 

Nom, T.lle j 

1 P- O. Box 3T1, 6rove City, Pe. 

Company Principal Protfucta I 

1 Phone 1470 

Cly- - Slal. I 
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TETHER ginund control sensing unit is romsectcd to cable (lett): black boa is coupler. Unit (right) has hvo pick.o{E synchros. 


Tethered Helicopter Under Evaluation 


Stratford, Conn.— Evaluation of an 
ilcctronic derice whicli allows a man 
on the ground to lead a Sving helicop- 
ter by a 50-ft. tether will be con- 
ducted by the U. S. Marine Corps on 
llUS-1, niilitarr version of Sikorskv 
S-?8. 

Tether system, developed by Sikor- 
sky Division of United Aircraft Corp., 
prciiousiy was evaluated bv U. S. Army 
Asiation Board at Eort Rucker. Ala., 
using an lI-3-f helicopter. Anin' ina\ 
order two tethers for research. Another 
.system inrolving remote control and a 
halter, lias been derchiped by Kaman 
-Aircraft Corp. 

The etjuipinent takes o\’cr complete 
control of an airborne helicopter from 
the pitot. .Aircraft responds to tension 
and motion on a cable (or tether) hang- 
ing down from the side of the cabin. 
The helicopter will change altitude or 
position as fast and as accurateh- ns 
the ground operator’s signal.s order. 

Sikorskv cites the following .idvan- 
tage.s: 

• Aid in hooking up loads to be i-.irried 
in helicopter’s cargo sling, since pilot’s 
cabin visibility is restricted in down- 
ward view. Ground operator can guide 
aircraft to the laid, maintain constant 
altitude while another man hooks up 

• Low visibility operations, such as 
hlacked-out combat operations or land- 
ings in dusty or snow areas where heli- 
copter rotor blades cause ground dis- 
fiirbance. Sikorsky also savs the tether 
system is valuable on shipboard hcli- 
platfomis during sea stage conditions. 

• Ground operator does not base to 
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Ani/ wat/ t/ou iook at if... 


Yes, any way you look at the B-58, 
America’s first and only bomber capable of 
sustained supersonic speeds, you see an 
aerodynamicaily-advanced configuration. 
From the tips of its conical cambered wings 
to the tail of its trim, area rule fuselage . . . 
the B-5S reflects the alert, imaginative think- 
ing of engineers at Convair-Fort Worth. 
Throughout the design stages of the B-58 
. . . and in the conception of every one of 
the more than half-a-hundred Air Force 
projects now on hand . . . one major con- 


sideration is Growih Poiemial ... the 
weapon must fly even faster, farther, safer 
tomorrow than it does today! 

Growth potential of a weapons system re- 
sults directly from growth potential for the 
individual engineer. If professional growth 
is a condition of your career plans, send a 
confidential resume of your training and ex- 
perience for consideration by engineers in 
the area most suited to your qualifications. 
For personalized handling address your in- 
quiry to P. O. Box 748A. 


CONVAIR FORT WORTH 

FORT WORTH. TEXAS 
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for complete testing of 
oircroft components and for 
the finest overhaul facilities 


WRITE FOR BOOK: 

"How Aetco can help you." 


Aircraft Equipment 
Testing Company, Inc. 

1812 FLEET STREET 
BALTIMORE 31, MD. 

America's Finest Independent 



he it pilot. Engineers clnini iiic.speri- 
enced nian can be tniight to operate 
the system in a iiiatli.T of two liours- 
• Tether will facilitate aerial crane op- 
eratiens. such as lowering high tension 

or placing utility poles. 

sestcni utilizes Sikorsky .^utonmtic 
Stabilization Equipment (.\SE) and a 
tether coupler, esscirtialh an electronic 
sensing dee ice. The pilot brings his air- 
craft to Iiotcr position at about 50 ft. 
altitude, trims it with ASE, engages tire 
coupler and loners the cable to ground 

III an emergency, the pilot can o\ct- 
ride the autonratic control. 

One end of the tether is connected 
to a sensing unit attached to the rescue 
hoist mount located on the right side 
of the cabin abo\c tlie cargo door- 
WTieii tlic pilot engages the coupler, 
two lights on the bottonr of the sens- 
ing des’ice go on, informing ground 
crew the tctlicr is actiiated. Move- 
ment of the tether is detected bi' sens- 
ing deiicc which then feeds signals 
to the coupler. Coupler, in turn, 
transmits signals to tlie ASE systcin. 

Paokaged Test Units 
Mounted on Casters 

Los Angeles— Packaged cmironinen- 
tal testing kibor.ifoiv deiclopcel by 
Mantec. Inc., El Segundo, Calif- has 
been delivered to Ratigan Electronics, 
Glendale. Calif. Package includes a 
hunridi tv- temperature test chamber 
with a built-in electromechanical libra- 
tor; a combination high-low tempera- 
tiue and altitude test chamber; a .shock 
test machine, and two high-low temper- 
ature test chambers. All chambers are 
the same hci|ht. have the same finish 
and ate approximately the same length 
and deptfi- -Ml test areas arc approxi- 
mately 5 cu- ft- Mounted on casters, 
the chanibers ran rcadilv be arranged 
in a desired order indirated by a par- 
ticular testing cycle. 

Teniperature-humidity-sibr.ition unit 
has an automatic pro^ammer which 
can be set to provide \-arious environ- 
inents in combinatinns and sequences. 
Programmer will antomatic-allv repeat 
test cycles as often as required. Auto- 
matic recording equipment is proiidcd. 
.■kltitudc-tcmperalure clianibcr and the 
two temperature chambers liasc intci- 
changcablc "plug-in" tipc- specimen 
mounting p.mcls, so that specimens 
can be moved from one test to another 
without delay. Spate piinels arc pro- 
vided for mounting new specimens 
while previous ones arc tested. 

Altitude picmim of tlie altitudc- 
teinperature clianiber can iie remoied 
and operated scparatelv or in one of 
the Ollier temperature chambers. 


CHIEF, 

STRUCTURAL 

RESEARCH 

SECTION 

You will supervise and coor- 
dinate structural research pro- 
grams in heat transfer and 
other advanced flight regimes. 
PhD in Aeronautical or Struc- 
tural Engineering. Minimum 
of eight years of progres- 
sive applicable experience- For 
space flight assignment. 



BELL AIRCRAfT CORPORATION, 



design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 

SPEICO 


DIVISION OFKILSEY-NATES COMPANT 
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LUNAR PROBCS ■ • • will precede man in our race to the moon. These in- 
strumented vehicles vrill be hurled from the surface ol 
the earth by multi-stage rockets — some to reach the 
moon, others to circle it, 

AVIATION WEEK readers have been able to follow 
week-by-week developments of lunar probes. When the 
first attempt is made, AVIATION WEEK editors will also 
cover every technical aspect of that story. To the influen- 
tial AVIATION WEEK engineering-management-mili- 
tary audience, they will bring authoritative, history- 


making reports that have become on AVIATION WEEK 
hallmark. 

First, most cruthoritotive, most quoted publication in 
Space Technology, AVIATION WEEK is also the most 
influential medium serving all of the great Aviation 
industry. 

You will want to get your share of the business end of 
Space Technology — the space marketplace of tomor- 
row. Begin now, to tell this market about your company 
and product. 


Aviation Week 

ittMht Spate Tethnelogy 


A McGraw-Hill Publication ® ® 
330 West 42nd Street, New York 36, N.Y. 



NEW AVIATION PRODUCTS 



Jet Systems Trainers 

Svstcms trainers arc desigiicti to aid 
Bight ctens and maintenance personnel 
in learning aircraft systems of Boeing 
707 and Lockliced Elcctra transports. 
Modular cell construction, |)crmitting 
technical modification in the systems to 
be incorporated on the panel, reduces 
the obsolescence factor, the maker 

Panels ate asailablc for 51 different 
iiiraaft systems including bydraulic, 
spoilers and ailerons, elerators, flaps, 
fuel, air-conditioning, pressuri/ation, 
landing gear and turbo-propeller S'>- 

Burton-Rodgers. Inc.. 8106 F.- .Ad- 
miral Pl„ Tnlsa. Okla. 



Fuming Nitrie Acid Valve 

Vabe is designed for use 'vith beliuin 
and JP-4 fuel \-apor in an atmosphere 
of inhibited red fuming nitric acid- 
Solcnoid operated shut-ofl s alve is leak- 
proof and operates at a ma\;imuni of I 
amp. and 28 volts d.c. Contacts are gold 
|sktcd; corer, packing and lubricant are 
selected with consideration of the en- 
V itonment and fluids to be contacted. 

Randall Engineering Corp.. 5953 
Boweroft St., lis Angeles, Calif. 

Integrated Sequence Control 

Sequence control is designed to pet- 
form hydraulic, pneumatic and electrical 
sequencing of safetr override functions 
insolved in the operation of nsissilc 
engines. 

Employed in this control is a mal- 


function actuator, timers, combination 
pnenmatic and fuel sequencing salves, 
electric sequencer switdic-s. and a pneu- 
matic actuator. Control is a single unit 
and can be located on missile engines- 

Bendis Products Division, South 
Bend, Ind. 

Jet Engine Trimmer 

Jet engine fuel trimmer ssslcni per- 
mits one man in eock|)it of aircraft to 
adjust jet engine fuel controls. Job 
formerly required hro or tlitee men. 

System utilizes serso actuators 
clamped to engine fuel controls and op- 



erated b\ man in cockpit wlin is able 
to monitor engine instruments. Ttim- 
mtr was designed for Pratt &• AA'hitncy 
!?■ and J"5 engines. Cost of unit is ap- 
prosimatelv 81.500. 

Lear. Inc., Grand Rapids, Midi. 

Ball Valve for Fluids 

Pressure operated ball tspc labe is 
said to be capable of fully opening or 
closing a 3 in. line in 7 milliseconds, 
working against liquid or gas pressure up 
to 4.000 psi at temperatures up to 250P'. 
Applications suggested include missile 
fueling svstems. aircraft catapult lainicb- 
ers and fire extinguisher systems. 



Valse utilizes a bigli pressure air ac- 
cumulator controlled by an integral ex- 
plosii'c squib pilot srilic. Lo« amperage 
curtent sets off tlic squib, releasing 
the air to a cilindcr piston which ro- 
tates the s-alve. Built-in, motor op- 
erated, 4-way selector valic permits 
recharging of tlie accumulator and rc- 
cycliiif of tlie actuating eiiinder. 

Hvdiomatics, lire., 70 Okner Park- 
way, Livingston, N, J. 



Lube and Scavenge Pump 

Pomp, designed for nuclear type en- 
gines. lias four lube elements, three 
scavenge elements and can pump 72 
gpin. at 75 psi. with MIL-L-7808C oil 
at 3501', the maker states. 

Model P-934 pump has a ductile iron 
housing and meehanitc gear component 
housings, pcmiitting operation in tem- 
perature range from —65 to -f lOOOP'. 
Rotating face seal prevents leakage be- 
tween the lube and scaienge sections 
and cacti inbe element has a discharge 
check lahc to present leakage greater 
than 1.200 cc. in 72 hr., mamifacturci 

'Lcar-Rouicc Division, Lear, Inc.. 
Eli-ria, Ohio. 



Adjustable Handling Unit 

Mobile multi-fixture is designed to 
accommodate a variety of component 
parts of air frames, jet engines and 
missiles. Unit fits all sizes, sliapes and 
weights for which Special fixtures had 
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to be constructed in tire past, the 
manufacturer states. 

Hille-Form fixture adjusts in a few 
minutes and locks into position around 
component. Ground handling unit is 
said to overcome the obsolescence 
factor in single purpose pieces of equip- 

/^sociated Suppliers Co., 2425 San 
Fernando Rd„ Los Angeles 65, Calif. 

WHAT'S NEW 


Publications Received: 

Space I'liglit by Carsbie C, Adams. Pres- 
ident. National Rcseareli and Dcielop- 
ment Corp.. Atlanta, Georgia— pub. bv 
McGraw-Hill Book Co„ Inc.. 530 \V, 
42nd Street, New York 56, N, Y. 56.50, 
592pp. 

A suncy of the past, present and fu- 
lutc of space traicl written in a way 
lhat should ptoic interesting and in- 
formative to general as well as to tecli- 
iiical readers. It discusses all important 
recent advances, and provides the reader 
with details on astronautical projects. 


Basic Aeronautical Science and Ptinci- 
plcs of Flight-hv Robert D. Blacker; 
pub. by .American Technical Societi. 
848 East 5Sth Street, Chicago 57. Illi- 
nois. S5.95, 245pp. 

The purpose of this book is to supply 
a background in aeronautics tor those 
having an interest in aviation whether 
business or personal. It is easy to undet- 
shind; book contains illustrated explana- 
tions of the fundamental laws of tire 
phisica! universe wliich arc necessary to 
Icnbw how to understand aeronautics 
,md the principles of flight. 

.Vtlas of tlic Sky— bv Vincent dc Cal- 
latav-Pnb. St. Martin's Press Inc., 105 
Parh Ai-emie. New York 17. N. A'. 
M2.50; 157 pp. 

This book would interest any astron- 
omer. It has explicit drawings of the 
different planets, and contains a listing 
ot the constellations bv plates. 


Graf Zeppelin— b) J. Gordon Vaetli— 
Pub. Ilaqjet &' Brothers. 49 East 35 
Street, New York 16, N. Y. S4.00; 
235pp. 

T ne biography of tire Zeppelin and of 
its commander l>r. Hugo feckener, and 
also tlie important part both played in 
liistory. 


Spacepower— by Donald Cox and 
Michael Stoiko, published by The John 
C. Winston Co., 1010 Arcli Sheet, 
Philadelphia 7. Pa. 54.50, 262 pp. 

Tiiis book analsTies the social, military 
and legal aspects of space penetration, 
probing the iniman wants, needs, hopes 
and problems in the fantastic new 
world man is building for himself. 



Newly formed projeci groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day. 

At Maynard, you’ll find projects involving many areas of aircraft 
navigation and guidance systems . . . doppler navigation, velocity 
cheek systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 

Career opportunities for men at all levels now exist in the follow- 
ing areas: 


MICROWAVE COMPONENT 
DESIGN 

ANTENNA DESIGN 
ELECTRONIC PACKAGING 


SYSTEMS ANALYSIS & 
ENGINEERING 
TECHNICAL WRITING 
SPECIFICATIONS WRITING 


ADVANCED CIRCUIT DESIGN 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87 .A, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 



Excellence in Electronics 
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A lew high-level opportuniliet wilh 
HUeile & Ordnance Syetems Dept. 

ol General Electric 

ENGINEtRS'SPECIALISTS . . . 
COMMUNICATIONS WITH 
HYPERSONIC VEHICLES 

ftigher defirer prelerred: back- 

n/imeill plus OHtstnnilitlp nnatytical 
iibiliiy lire esseniiiit to this high- 

pnlli. iiml' usborijted prO]>af!Ulion 
prolilems. 


Al-S degree plus 5 Po 8 




AERONAUTICS SPECIALIST 

PhD ill Aerotiiiutics Engiueeriitp 
prejerredi Ct to 10 years' experieuee 
ill htiih.iemiteriitiire heal transfer 

tioR- uf sliork'wave and heal'lrallfi* 
fcr idiennmcna ^^illl trxlrcmety ad> 
vamed iiiAt.alblinns al Aernscienre 
l.alftiralory, 

MISSILE TELEMETRY & 
COMMUNICATIONS ENGINEERS 

ns. .MS. PhD ill EE, plus 3 to 10 
cireiiiiry, telemetry and infriired up- 


The luajnr leclmiiail 
MOSD are rnrrieii on 
! dcvelopnn 


The I'liixijle here is om* of ecienllfii' 
ruriosiu pursued under ideal [a1i> 
oratory cnmlUiun-. 

B8 Mr. RIehard Eddy. 


GENERALI^ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 


MANAGER 

Technical Analysis of \url.‘ar Potror Plnnls for 
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SEARCHLIGHT 


FOR SALE 

C-46F AIRCRAFT 

Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediole Delivery 

THE FLYING TIGER LINE INC. 
Burbank, Calif. 



LODESTAR 


EXECUTIVE -FLUSH RIVETED 
SACRIFICE FOR QUICK SALE 
MADDEN & PlAYFORD AIRCRAR 
P.O. BOX 166 • MIAMI 48, FLORIDA 


WANTED 
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CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


OIS»lAYEO BATE: UNSISPLATED BATE: 
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Air Force space and operational 
programs offer you 
unique professional challenge 
and opportunity 

as a civilian 


Among the myriad current and projected programs of the U. S. 
Air Force lies a challenge and opportunity for civilian aeronautical 
and aero power plant development engineers with varying degrees of 
specialty and experience. These areas include: the research, develop- 




U.S. Air 
Force 
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LETTERS 


Polar Orbits 

III votir Mjrcli 1~ isMic. p. 21. there is 
cm isioiied the placing of scientific vitdlitcs 
ill polar orbits using rocket accelerators 
l.niiiclicd from Pt. Miigii, Ctlif. It is true 
that Cape Canavcr.al, Ma.. serves as a sin- 
f.iec laiinehing point from ssliich to eslah 
iisji orbits King in or near the plane of the 
ecliptic, and that Russia possesses a l.iunch- 
iiig point suitable for orbits lying in or near 
a plane perpendicul.ar to tlut of the ecliptic; 
but it does not necessarily follow' that Pt. 
Mugn ought to be considerc'd suitable scri- 
nnsls for polar orbits. 0|mosing the castiv.ird 
rotation of the earth, Pt. Mugn possesses 
the s.ime intrinsic geodynamie disadvantages 
for satellite launchings as docs that of 
W'nonicra, South .'\u.stralia.‘ 

The ideal universally suitable l.uinching 
|)oint would be where the earth's axis of 
rotation passes through the lithospheric snr* 
I, ice, namely, on the .\jitarctit continent; 
but a more practical and ininiediateh ac 
cfssible location is available at Port Pegasus 
on Stewart Island in Neue Zeol.ind. The 
range aspect could be along the meridian 
between Campbell and .\ueklaiid Islands, 
sonthwardlv over the Bellcnv. Conhnau. 
rr.mklin and Ross Islands. 

What better gesture could the United 
States tender the ads'aneement of science 
than to bunch a series of scientifically 'alu- 
ahle satellites’ from Stewart Island-by ar- 
raiigcnient with New Zealand’ — using 
rockets such as the Titan, \'.ingiiatd- .%tlas 
and Jupiter: it being desirable that IG^' 
activities be prolong^ into the IdfiO's in 
first instances' and because the choice of 
mbits from such a point is almost nnlhihted. 

Since prospects for the writer in the de- 
sign and control of liquefied gaseous-fuel 
space rockets are not present in .\nstralu, 
he seeks wholehcartei^ly to coiilimie in 
North .\incrica and invites offers to do so. 

Wii.i.i.sM II. Fivt.sy 

Linton Home 

Kinibilli. Sidney, S'. S. \N'. 

.Australia 



Group Air Tl■a^ el 

I read u'ith eonsideiahle interest the ar- 
ticle "Transatlantic Charta Growth Fore- 
seen" |.W June 2, p. 2S). It would appear 
that this type of operation ran have a very 
important long range benefit to commercial 
aviation, since group travel at Ivargain rates 
will not only tap 3 nesv segroemt of the mar- 
ket but also tend to deselop travel tastes 
among income groups which would not nor- 
iiullv supply transatlantic trasclers. 

lb convert the gninp traveler into a re- 
pc.1t customer, and thus a potential client 
for the scheduled airlines, fiis first esperi 
cnee in long-range travel should, of course, 
be rca.son.iblv satisfactory. If Ihc service 
provided on such flights — and I am not re- 


330 IT. 42n<f .S'r'.. '\eio York 36. IS. F. 

ferring to the amount of bread showing on 
their sandwiches — is poor, the customer is 
not too likelv to repeat the experiment, 
either hy charier or scheduled flight, and 
that would be deplorable since it seems 
there arc going to be an awful lot of seats 
to fill when the new [ets go into sen-icc. 

The following is an ex-imple of how group 
trasel should not be handled, not even at 
bargain rates. The story is true, but the 
names have Iseen changed to protect the 
culprits. 

John Smith works for a large company 
W'ith a verv good indnstrial relations depart- 
ment. Some three months ago he learned 
that an indnstrial group, of w-hich his com- 
pans is a member was ntgania.ing a tout of 
Europe, This sounds interesting, particn- 
larlv .since this "Millionaire’s X'acation" 
wilf last 16 davs and transatlantic trails, 
pnrtation will tw provided by a lint class 
aircraft chartered from a wcll-knou-n sched- 
uled carrier. 

John Smith eoimts his change, signs up 
and relaxes in joyful anticipation. 

One month before departure date John 
Smith is requested to pay. Then he k.iriis 
tliat some minor changes have been made. 
Nothing important, reallv. Thes’ arc not 
going to fly with the airline that was orig- 
iualh contemplated, hut svith a s'cry re- 
hahlc non scheduled ontfil. Tlie first class 
accommodations arc pros'ided hs' a giant 
nCS.\. .seating some QOodd passengers. 
,\nd thev arc going Fo leave a das' later than 
intended, Sunday instead of Saturda;, thus 
providing John with a full free day to do 
hit shopping. Onr friend recalls dimh that 
the DC-6.\ was originally a cargo pl.ine 
and the seating appears a little crowds'd. hut 
then after all he is getting a terrific harg.iiu. 

,\s time goes on he learns that the plane 
will not Ic.U'c until Sundas' ea'ciiiiig. and 
will t.ike some 1" horns to get from Ncu 
England to Frankfurt; that is. he has lost 
another day of his precious sacatioii time. 
Ten days fscforc departure he is informed 
that the flight has not been approsed hs 
the C.\A and may he cancelled. The travel 
agency arranging the flight, the industrial 
group director, and scseral other people 
knew about this difficulty lor some two 
weeks before they let John in on their Kttle 
secret. For two 3ass onr friend is in agony 
— his plans hast- been shattered and it is 
too late to make other arrangements 

When John Smith finally le.irns that the 
C.\.\ has relented he is naturally rclio'ed. 
blit he still keeps uondering if lie should 
have signed up at all. Perhaps tlic airline is 
not as rcliahlc as he was told. If this is his 
first major trip, as it probably is. he may also 
get a little frightened. .\re all parties really 
acting in good lailh? He has the feeling, 
moreoser, that no one Kally cates if he lias 
enough time in Europe; that he is mctcly 


.1 statistiral figure or perhaps an insignifirant 
carrier of profit in the luiids of the airline, 
travel agenev. and industrial group. Bv now 
he has voie^ some complaints, in his com- 
pany. to the industrial group, and has been 
paticntlv given to nnderst.ind that everyone 
is doing whatever can he done, that he 
does not understand ivhal is going on and 
why must he pester hardworking people. 

■Tlie final crisis docs not occur until 
D-day minus two when John Smith i.s 
awakened at 11;20 p.ni. and receives a tele- 
gram. Yes, von guessed it. Tlie flight is de- 
layed and will now Icme on Monday, 
shortli before noon. In agons' he gets a 
calendar, he counts on his fingers; no good, 
another expensive day is gone down the 

enough. He decides to go it alone by 
scheduled flight, and damn the expense. 
His wife and dog are waked up- coffee is 
fixed, and then thev settle down to some 
hard work. Two hours later they have a 
bcnntifnl plan. They will postpone their 
s'aration bv one week. Rv oi'er. and have 
16 glorious days In Europe. 

1110 onlv problem remaining is the can- 
ccllalion of their ill-fated tour. John Smith 
ci.lls lip the industrial group and wants 
his money hack. No dice. He explains in full 
detail why the trip he would be getting 
bears only a slight rcscmbliiicc to the trip 
he thought he bought. Sorry, the industrial 
group has paid the money to the agency 
and he cannot gel it liack. Period. Onr 
friend mutters .iliout parties acting in bad 
faifh. brc.ich of contract, and some words 
ss'c shall not repeat here. It seems the con- 
tract between the indnstrial group and the 
travel agency is ironclad. 

.klas, John Smith has no choice but to 
go along .ind try to get his money's worth, 
feeling very strongly that he has been had. 
On that trip it won't take niucli to cure 
Mr, Smith quite permanently from any in. 
clinaHon towards lutiirc trips to Europe. 
After ail, buying a nciv car is much simpler 
and involves^ also, considerably less risk. 

The question seems to be thi.s; bow many 
Mr. Smiths can our air carriers, scheduled 
or non schednlcd, afford to produce over the 
nest few years? 

Roi.r Wn.n 

Hamden. Conn. 


Formation Landings 

Re; "Italian Team Pioneers in Formation 
Landings” lAW May 19. p. 811 and the 
letter from Lt. Mark Pcrmnlt, USN. PIO. 
Blue .\ngcls (AW June 20, p. 86). 

What the hell! Has eserybody forgotten 
those pictures of 1928 — to about 1922 — of 
three single place .Army fighters tied to- 
gethcr from takeoff to landing, in aerobatic 
demonstrations. 

Wasn't Carl Spa-itz one of the pilots’ 
Were they Boeing P-12’s? 

.Anvhow. if you tie three of 'cm toeetlier 
and they land tliataway — ain't that fiirma- 
tion landing? 

Boa -ARKtcTZ 

Transport Indcmiiily Co. 

Dcmct, Colo. 
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LONG'kOK INSERTS: a positive solution 
to fastening problems that . . . 


LOCK, ANCHOR & SEAL 



VOI-SHAN offers a new, proof-tested solution to fastener locking problems — the LONG-LOK 
insert. Particularly suited to lapped hole uses, this prevailing-torque-type locking feature 
installs into ary male-threaded part, or automatically anchors screw-thread adjustment device 
controls. While available in a spectrum of insert materials designed for various operating con- 
ditions, the LONG-LOK insert can be processed to act as a dam to fluid or gas leakage along 
the thread helix. Qualified to performance requirements of applicable military specifications, 
LONG-LOK replaces lockwashers, lockwires, and liquid staking compounds. Write for free 
literature and further information on LONG LOK for your specific application requirements. 



VOI-SHAN MANUFACTURING CO. 

A flivrsion of PHEOLL MANUEACTURiNG COMPANV 
8463 Higuera St., Culver City, California 




w ESNA^solves 
7 typical aircraft fastening problems 



speedier installation of access panels 

ESNA gang channel nut strips elimi* 
nale the costly, time consuming instal- 
lation job of riveting individual nuts. 
Available in straight or curved sec- 
tions and even complete rings, custom 
designed for applications such as ac- 
cess doors or inspection covers. 



Bolting non-parallel surfaces 

No more costly spot facing, step mill- 
ing or hand selecting tapered shims! 
ESNA’s counterbored, self-aligning 
types include one lug, two lug, gang 
channel, standard hex and high ten- 
sile types. Ball-and-socket relation- 
ship of nut and special base allow an 
8® tilt in any direction from centerline 
to compensate for draft angle or tap- 
ered sections. 



Fastening stressed joints subject to 
temperatures up to 1300°F. 

For really “hot” applications such as 
Jet engine flange assemblies or fire 
wall sections, where fastener depend- 
ability is critical, ESNA offers the 
“long-beam” locking device. The full 
cantilever of these sections assures 
protection against failures related to 
relaxation, creep and similar prob- 
lems caused by the effects of ex- 
tremely high temperatures upon met- 
als. (Ask for ESNA Bulletin No. 
5715 Design Manual for High 
Temperature Self-Locking Nuts.) 



Simplifying major 
substructure joining 

An ESNA barrel nut doesn’t have to 
be held for wrenching . . doesn’t need 
precisely mated bolt holes. The bar- 
rel-shaped fastener, is simply finger- 
pressed into a drilled or reamed hole 
until the special clip snaps into posi- 
tion at the bolt hole location. The 
.030" float of the nut section of this 
fitting avoids misalignment problems 
and the bathtub recess for wrenching 
area is eliminated. New NAS 577 bar- 
rel nut (180,000 psi) now available. 
Also 160,000 and new 220,000 psi 
series. 


ELASTIC STOP NUT CORPORATION 
OFAMEJUa 




Applications requiring guaranteed high 
reusability through more than 
50 on-off cycles. 

Where repeated tear-down and re-as- 
sembly or frequent readjustment is 
required, the exceptional elastic 
“memory” and non-galling character- 
istics of ESNA’s standard nylon lock- 
ing insert guarantees long lasting 
locking torque and fastening depend- 
ability. Available in all sizes and con- 
figurations of standard aircraft type 
nuts. Parts can also be designed to 
order and in any standard configura- 
tion, witli guaranteed re-use factors as 
liigh as 300 on-off cycles. 



Attaching components in areas with 
limited wrench clearance. 

Miniaturized insert-type hex nuts with 
across-the-flats dimensions as small as 
.109 in tile 0-80 size ... or all metal 
(SSO^F.) nuts to AN365 or NAS 679 
performance specifications with inter- 
nal wrenching hexagon faces (which 
permit use of smaller wrench sizes) 
are available for use at locations 
where space and weight limitations 
are paramount. Complete lines of 
NAS miniature anchor nuts in carbon 
steel and A286 stainless steel are also 
in production. Ask for your copy of 
ihe NAS/ESNA Conversion Book- 


Sealing against fuel tank leakage 

No danger of highly volatile fluids 
leaking past bolt threads with ESNA’s 
self-sealing, floating anchor cap null 
Tlie one piece cap unit is provided 
with “0”-ring seal around its base 
ivhich seals immediately the nut is riv- 
eted to the surface. The self-locking 
nut enclosed within the cap has .025" 
float to compensate for misalignment. 
Also available in gang channel nut 
strips. 


WHAT ARE YOUR FASTENING PROBLEMS?-- --- 

Dept. N49-725 Elostic Stop Nuf Corporation of Americo 
9330 Vauxhall Road, Union, N. J. 



Please send me details on the following: 


f~] Installing access panels 
Q Sealing against leakage 
Q Fitting in limited space 
Q Bolting non-parallel surfaces 

Q Simplifying substructure joining 
r~l Assuring high re-usability 
Q NAS/ESNA Conversion Book 
□ Bulletin No. 5715 High 

Temperature Design Manual 
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City 

Zone Slate 



